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Forthcoming Events. 


MARCH 19. 
Metallurgical Association :—Ordinary meeting. 
Zine eames of Iron and Steel,” Paper by 


E. ne Atkins 
snatiinte of Metals (North-East Coast Local Section) :— 


Annual General Meeting and Exhibition of Metal- 
jerescal Preparations and Preducts at Newcastle-on- 
yne. 


Institute of British Foundrymen. 


MARCH 16. 
East Midlands Branch :—Ordinary meeting at Lough- 
2a, ‘Dry Sand for Oil Sand Cores,” Paper by 
es' 


Lancashire Branch (Junior Section) :—Ordinary meetin 
at Manchester. “The Salvage of Defective Castings,” 


Paper by E. Longden. 

Newcastle-on-Tyne Branch:—Visit to the ‘“‘ Victoria 
Goresfield ”” Beehive, Foundry. Lecture on “ Interest- 
ing Moulding Jobs” by E. Longden. 


Business 


Scottish Branch (Falkirk Section) :—Annual 
i i ‘Chilled Castings.” 


meeting at Falkirk. Paper on ‘ 


MARCH 20. 
Sheffield Branch :—Joint meeting with Kindred Societies. 


Industrial Reformation. 


Towards the end of last year we received a 
number of inquiries from readers who were in- 
terested in Mr. J. G. Pearce’s prize-winning 
essay on Goodwill in Industry. We are pleased 
to have been able to make arrangements to 
publish the essay in question in the present 
issue. It is not our intention formally to review 
it, since it is sufficiently brief to be read by 
everybody. Its very brevity is indeed one of 
its principal merits, some of the statements bear- 
ing evidence of so much compression that a more 
extended treatment might well be called for 
subsequently. 


Suggestions for industrial reformation com- 
monly fall into one of two classes. The first 
class consists of wide generalisations, frequently 
very interesting, sometimes brilliant, covering 
the whole sweep of industry. The second class 
consists of definite proposals relating to some 
specific aspect of the industrial problem, usually 
arising from first-hand experience. In the first 
case it is frequently impossible to reduce the 
wide generalisations to terms of practical appli- 
cation, while in the second case it is even more 
frequently impossible to develop proposals suit- 
ing one industry in order to make them 
applicable to a wider field. Where the essay in 
question succeeds is in the way in which it com- 
bines the merits of these two classes. It is essen- 
tially broad in outline, almost universal in scope, 
covering the entire range of industrial organisa- 
tion. Yet it does not disdain to come down to 
practical and practicable suggestions capable of 
application in the shop and the factory. 

A further pleasing feature is the complete 
absence of sentiment. It is frequently said that 


there is no sentiment in business. On the con- 
trary, there is more of it there as a rule than 
in politics, not merely because of the direct per- 
sonal relationships that play so large a part in 
business, but because it has been proved re- 
peatedly that sentiment pays. As a result, sug- 
gestions for industrial betterment are apt to be 
nine-tenths sentiment and one-tenth meat, 
whereas they should be nine-tenths meat, leaving 
room for the necessary one-tenth of sentiment 
to be supplied by the individual to meet the 
needs of his own case. 


It is also interesting to note the rare occur- 
rence of the blessed word ‘ rationalisation,” 
which is so frequently heard in industrial dis- 
cussions to-day, and which in the present in- 
stance occurs only once, and then incidentally. 
Some of the phrases used strike the imagination 
forcefully by their compressed significance. 


The publication of the winning essays in one 
small volume merely serves to show up in high 
relief the marked differences in quality between 
the first and the rest of the field, a point which 
has very generally been commented on in the 
press reviews to date, and it is a matter for 
satisfaction that the foundry industry has 
supplied it. 


A Metallurgical Channel. 


Congratulations are due to the Institute of 
Metals on having achieved twenty-one years of 
useful work. We consider that the most im- 
portant phase of the work accomplished is the 
supply of a channel by means of which the efforts 
of the British metallurgist flow to the uttermost 
parts of the earth, and whilst individually they 
receive recognition, the channel itself is the 
paramount feature. The ‘‘ channel ”’ is as im- 
portant in its own particular way as are the 
great ship-canals to commerce, and its usefulness 
is now appreciated by erudite foreigners as the 
recognised means of placing their metallurgical 
views before the world. 


Its founders were wise in their choice of a 
title for their Institute, as it is all-embracing 
metallurgically and devoid of a delimiting ex- 
pressed nationality, and it has not suffered in the 
slightest because of unlimited scope. On the 
contrary, whilst it has confined itself rigidly 
to the study of non-ferrous metallurgy and has 
remained essentially British, it has attracted to 
itself 2,000 individuals of cosmopolitan metal- 
lurgical interests and of diverse nationalities. 


Following the lead of the Institute of British 
Foundrymen, it has created (and is prepared to 
extend to any locality) a number of local sections 
whereat problems of local or general interest 
may be discussed in the less formal atmosphere 
than that pervading the general meetings of 
such a large and important body. 

A twenty-first birthday is an occasion for 
felicitations, and obviously the organisation of 
so large an institution has been the work of a 
body of successive enthusiasts who have given 
their time and money so freely, but in the work 
of its secretary, Mr. G. Shaw-Scott, lies its 
undoubted success, and in offering our sincere 


congratulations to the Institute we desire to in- 
clude his name as a founder 
enthusiastic supporter. 


and still its most 
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Difficulties Experienced in Casting Gun-Metal. 


At the conclusion of Mr. H. C. Dews’ paper on 
this subject, an interesting discussion followed, 
the main points of which are detailed below. 


DISCUSSION. 


The Brancu-Presipent (Mr. W. B. Lake), in 
thanking Mr. Dews for his valuable Lecture, 
said that some of the remarks made with regard 
to casting gun-metal might apply also to some 
extent to the casting of steel. If the tempera- 
ture of casting gun-metal was so important 
as Mr. Dews had indicated, then it was exceed- 
ingly likely that the temperature of casting steel 
was equally important, but he had been wonder- 
ing how one could possibly check the tempera- 
ture at which one cast two tons of metal out of 
shanks with about 14 shanks going at the same 
time. He was afraid one would need a very 
large number of pyrometers if one were to do 
anything of that sort. 


Effecting Pyrometric Control. 


Mr. Westey Lampert (Past-President of the 
London Branch and President-Elect of the Insti- 
tute) recalled that in a paper he had recently 
given before the Wales and Monmouth Branch 
of the Institute, he had stated that the best 
range of temperature for casting Admiralty Gun- 
metal was between 1,120 and 1,220 deg. C. Mr. 
Dews that evening had indicated by means of 
lantern slides that 1,160 deg. C. may be regarded 
aS a very good mean casting temperature. It 
was pleasing to find that there was agreement 
on this point. Mr. Lambert regretted that Mr. 
Dews had so rigidly confined himself to a con- 
sideration only of the casting temperature of 
gun-metal, because many other factors had to be 
considered in order to turn out successful cast- 
ings in Admiralty Gun-metal. He agreed that 
optical pyrometers were of little value in a non- 
ferrous foundry, and he confirmed that the im- 
mersion type of pyrometer was the most 
practicable. Comenting upon the use by Mr. 
Dews of bare thermo-couples, he (Mr. Lambert) 
favoured the sheathing of the couple. Mr. Dews’ 
objection to the use of a covering sheath on the 
ground of temperature-lag was easily overcome 
by preheating the sheath to approximately the 
same temperature as the molten metal, before 
immersing the pyrometer in the metal itself. 
Mr. Dews had remarked that one need not join 
together the fire-ends of the two wires forming 
the hot-junction. He did not favour this 
practice owing to the liability of a false reading 
due to the hot-junction between the two wires 
of the couple being formed by the skin on top 
of the metal, which was not necessarily of the 
same temperature as the mass of liquid metal 
beneath the skin. Regarding the ability of the 
foundryman to judge by the appearance of the 
fracture of cast gun-metal as to whether it had 
been cast at too high or too low a temperature, 
he said he could sympathise with the friend of 
Mr. Dews who had stated that when he thought 
the metal had been cast too hot the foundry 
foreman was of opinion that it had been cast 
too cold, and vice versa. Mr. Lambert stated 
that he had had similar experiences in the past. 


Fracture as a Guide to Casting Temperature. 

The correct casting temperature of gun-metal 
can most certainly be determined by careful 
examination of fractures of test-bars cast under 
uniform conditions with the pyrometrically con- 
trolled temperature of casting as the only recog- 
nised variable. Gun-metal cast at the correct 
temperature should show, upon examining a 
freshly fractured surface under a pocket lens, 
a not-too-large dendritic crystalline structure of 
a uniform well-knit character throughout the 
whole of the fractured surface. A ‘ cokey ” 
appearance, or a variety of colour effects, indi- 
cated incorrect pouring temperature and insuffi- 


cient feeding. Many times he had been told that 
the metal was at fault because of the various 
colours appearing upon the fractured surfaces 
of a broken up ‘ waster,”’ that the ingot metal 
had not been properly mixed, that there was un- 
dissolved brass in the metal, ete. Such state- 
ments were due to the ignorance of the persons 
making them, and the only remedy was _ to 
educate those persons. At times, when advised 
of the correct pouring temperature at which a 
particular part should be cast, and a fractured 
surface was found to be quite good, they retorted 
by saying that the “ second melting ’’ had done 
the trick. 

He (Mr. Lambert) had stated in his paper at 
Weston-super-Mare that Admiralty Gun-metal 
was not in favour in a number of foundries. 
Some foundrymen preferred a higher percentage 
of zinc, some made an intentional addition of 
lead, others regularly used the 85:5:5:5 mixture. 
This state of affairs was largely owing to want 
of knowledge of the idiosyncrasies of the 
Admiralty mixing, and particularly of the 
correct casting temperature. Admiralty Gun- 
metal was a well-established alloy, and if the 
proper precautions are taken in the moulding, 
the melting of the metal and the temperature 
of pouring, fewer disappointments would be ex- 
perienced. 

He congratulated Mr. Dews, whose paper, 
being of an essentially practical character, 
should prove of the greatest assistance to 
foundrymen concerned with the making of cast- 
ings in gun-metal. 


Adapting Pyrometers for Foundry Use. 

Mr. Dews, in order to clarify his remarks 
with regard to the immersion pyrometer, said 
that when he had stated that it was best to use 
bare wires he had meant that only the actual 
tips which went into the metal should be bare, 
and that the rest of the thermo-couple should be 
insulated. It was necessary to have insulation 
of some sort to protect the wires from the 
surface of the metal, in order to ensure that 
the temperature recorded was the temperature 
of the metal below the surtace. His practice 
was to wrap wires first with asbestos string, and 
to smear over that a good thick coating of plastic 
refractory. Then, when the tips of the wires 
had corroded away, a little more of the refractory 
was chipped off in order to expose more wire, 
until all the wires were used, when a new pair 
of wires was put in. 

Mr. Lampert said that the introduction of 
bare thermo-couples into phosphorised metals was 
expensive because phosphorus attacked the bare 
wires, and for that reason he preferred to use a 
sheath. He now gathered that Mr. Dews did in 
fact protect the thermo-couple wires, so that the 
hot-junction was well below the surface of the 
metal, a fact which he thought was not pre- 
viously made sufficiently clear by Mr. Dews. 

Mr. V. C. Favurkner (Past-President of the 
Institute) asked what sort of wires Mr. Dews 
would recommend. Discussing the causes of 
faults in castings, he said that on one occasion a 
gun-metal inspection cover which was faulty had 
been sent to him in order that he might diagnose 
the fault. Evidently the casting had _ been 
placed on a lathe and its inner surface removed, 
revealing a subcutaneous cavity extending 
throughout the whole of the area of the cast- 
ing. Dr. Longmuir had ascribed the trouble to 
wrong casting temperature, but he (Mr. 
Faulkner) would be glad of further confirma- 
tion. 

Mr. Dews, replying to the question as to the 
composition of thermo-couple wires, said he had 
obtained good results from Hoskins’ alloys, which 
were sold under various names; ‘ chromel- 
alumel *’ was the favourite name, and the con- 
stituents were chromium, nickel and aluminium, 
he believed. They were manufactured in 
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America. As a matter of fact it was rather a 
problem to obtain wires for a thermo-couple 
which would give really satisfactory service in a 
bronze foundry, particularly a phosphor-bronze 
foundry. One immersion in a phosphorus alloy 
would corrode away two inches of a wire in a 
second or two, and he agreed with Mr. Lambert 
that when dealing with such alloys there was 
something to be said for the use of a sheathed 
couple. When dealing with small quantities of 
metal of the order of 1 ewt., however, he would 
not contemplate using a sheath, and he still 
believed that one could obtain satisfactory 
service only by using bare wires in the manner 
indicated. With regard to the cavity in the 
casting referred to by Mr. Faulkner, he said he 
did not think there was any doubt at all that 
that was due to wrong casting temperature. He 
had specimens of a similar nature. 

A Member exhibited a section from a large 
thin plate, 28 in. or 30 in. x 24 in. or there- 
abouts, cast in Admiralty Gun-metal, which 
plate, when sectioned up, had parted in the 
centre. He asked for suggestions as to how that 
difficulty might be overcome. 

Mr. J. D. Horcuxkiss suggested that the diffi- 
culty might have been overcome by increasing 
the temperature of the mould. He asked how 
the casting was made, and on being informed 
that it was cast flat in a large plate he sug- 
gested that better results might have been 
obtained by casting it on edge in addition to 
heating the mould, though, he added, he had 
no experience of this type of work. 


Making Suitable Test Bars. 


Mr. J. H. FENN said it seemed to him that 
the panacea was to adopt the proper casting 
temperature. He recalled that a series of test 
bars he had made had given varying results, and 
said he was convinced that casting temperature 
had been responsible, at least partly. On 
anothér occasion, however, he had cast two test 
bars on the same down-right and out of the same 
pot at the same time, so that they must have 
been poured at the same temperature, but the 
bars had given two totally different results, and 
had had totally different fractures. He asked 
Mr. Dews to comment on that experience. 

Mr. Dews replied that the experience referred 
to was not at all an infrequent one, and that 
as a matter of fact a good deal depended upon 
the runners used. He illustrated by means of a 
sketch the method he adopted for casting two 
or more test bars in Admiralty or any other 
gun-metal, the runners and risers being so placed 
that one could be sure that all the test bars 
were cast at the same temperature. If one of 
the risers were omitted it often happened that, 
although the metal was poured into the mould 
at a definite temperature, the metal used for 
the second test bar had a longer run than that 
used for the first, so that it was made after the 
first, and consequently the metal was cooler. He 
asked Mr. Fenn how he had cast the test bars 
referred to. 

Mr. Fenn replied that he had cast them 
vertically. 

Mr. Dews expressed the view that one bar 
was made before the other, and that each bar 
was cast at a different temperature, as he had 
explained. 

Mr. Westey Lampert supported Mr. 
remarks with regard to test bars. It was 
obvious that if, from two short test bars which 
were cast together from the same pot of metal 
different results were obtained, the founding ot! 
the bars was at fault. He further stated that 
personally he rarely accepted published test-bar 
results on cast material unless accompanied by a 
sketch or full description indicating how the 
bars were run, the temperature of the metal, 
the section, length and area of bar as cast, and 
whether cast in green sand, dry sand, vertical! 
chill, or open-topped horizontal metal moulds, 
and the ratio of wall-thickness of the latter to 
the cast bar, ete. Published test-bar results 
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were of little practical use unless the author 
stated very clearly the method by which the cast 
bars had been produced. He agreed that it was 
not easy to get two bars of Admiralty Gun- 
metal to give the same test results even from 
the same pot of metal unless one used good 
commonsense methods, and in this respect one 
must work out one’s own salvation. He 
instanced the casting of a bar 1 in. dia. and 
2 ft. long, and the difficulty of getting uniform 
test results when such a bar was cut into four 
equal lengths and tested. 

A Memser, referring to the faulty section 
which had been exhibited of an Admiralty Gun- 
metal plate, said he supposed the pattern was 
cambered. He was informed that, although in 
plate moulding it was desirable to camber the 
pattern, it was not done in this case. 


Vote of Thanks. 

Mr. J. W. Garvom (Branch Vice-President) 
proposing a vote of thanks to Mr. Dews for his 
valuable paper, said he had dealt with only one 
section of the subject and had dealt with it very 
fully, and that was an indication of the number 
of papers that he could give on the casting of 
gun-metal. Mr. Gardom also asked what were 
the disadvantages of using the rare metals for 
thermo-couples. He had had experience with 
them, particularly in connection with brasses. 
Although their first cost was high, if they were 
insulated in small fireclay insulators and then 
placed in silica tubes, their life was quite long, 
and he saw no reason why they should not be 
used in connection with gun-metal. 

Mr. F. J. Wares seconded the vote of thanks. 

The Brancu-PRESIDENT, who supported the 
vote of thanks, said that Mr. Dews’ paper had 
been of absorbing interest to those concerned 
with the ferrous as well as to those concerned 
with the non-ferrous metals. 

The vote of thanks was 
acclamation. 

Mr. Dews briefly responded. Replying to 
Mr. Gardom’s question as to why he did not use 
the rare metals for thermo-couples, he said that 
there again the problem of sheathing arose. He 
did not like a sheath of any sort on any sort of 
thermo-couple when dealing with small quanti- 
ties of metal, and he believed that Mr. Lambert 
and he disagreed upon this matter for the reason 
that Mr. Lambert had to deal with very much 
larger quantities of metal. These larger quanti- 
ties of metal did not cool so quickly as did the 
smaller quantities, so that a sheath could be used 
more conveniently with the larger quantities. 
He did not object to the use of rare metals on 
the score of first cost; indeed, if the cost were 
as much as £100 he did not think he would 
begrudge it. 

The meeting then closed. 

On the suggestion of Mr. FauLKNerR, seconded 
by the BrancH-PRESIDENT, it was resolved that 
the Branch Secretary be asked to send a letter 
of sympathy on behalf of the Branch to Mr. 
Sydney Evans, one of the members, whose war 
wounds has necessitated a serious operation. 


accorded — with 


Dutch Iron and Steel Industry.—A third blast- 
furnace, typical of American layout, unit construc- 
tion and equipment is to be built at the works of 
the Koninklijke Nederlandsche Hoogovens en Staal- 
fabrieken, in Ymuiden, Holland, according to an 
announcement in a recent issue of ‘‘ Freyn Design.” 
The design of the new stack will be similar to the 
two built in 1922 and will be prepared by the Freyn 
Engineering Company, Chicago. 

international Telephone Book.—In view of the 
rapid growth of international telephony, it has been 
arranged to publish shortly in Great Britain and on 
the Continent the first International Telephone 
Directory. This will be intended primarily for users 
of the international service, and will be on the lines 
of the English ‘‘ Buff Book.’’ It will be printed in 
English, French and German, and subscribers’ entries 
will be classified under countries, towns, and trades 
in alphabetical order. The directory will include 
the principal cities in nearly thirty European States, 
and negotiations are proceeding for the inclusion 
#ls> of Canada and the United States. 
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Foundry Query. 


Chilled Castings (Feb. 14. Page 119.) 


We are indebted to the Fordath Engineering 
Company, Limited, of Hamblet Works, West 
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Bromwich, for the accompanying sketch, which 
we believe is self explanatory. 


Reports and Dividends. 


Scottish Iron and Steel Company, Limited.—Divi- 
dend on the ordinary shares of 5 per cent., less tax. 

Lincoln Wagon and Engine Company, Limited.— 
Balance of profit and loss account, including sum 
brought in, £45,582; dividend of 5 per cent., making 
10 per cent. for the year, and bonus of 3s. per 
per share, tax free; to reserve, £10,000; carried 
forward, £16,082. 

Vickers, Limited.—Final dividends of 24 per cent. 
on the preferred 5 per cent. stock, less tax, 24 per 
cent. on the 5 per cent. preference shares, less tax, 
and 24 per cent. on the cumulative preference shares, 
tax free. 

Wallsend Slipway and Engineering Company, 
Limited.—Net profit for two years ended Decem- 
ber 31 last, £99,033; brought forward, £1,977; divi- 
dends of 6 per cent. for each year on the ordinary 
and preferred shares; carried forward, £16,396. 

W. Canning & Company,  Limited.—Profit. 
£49,214; brought in, £7,051- dividend of 10 per 
cent. for year, less tax, £24,000; bonus of Is. per 
share, less tax, £12,000; te reserve fund, £10,000; 
to employees’ benevolent fund, £1,000; carried for- 
ward, £9,245. 


Bridge Building. 

At a meeting of the Glasgow and West of Scot- 
land Association of Foremen Engineers and 
Draughtsmen on 2nd inst., Mr. Paul Plews, of 
Messrs. Sir William Arrol & Company, Limited, 
read a Paper on ‘‘ Modern Bridge Building.” 
The author dealt chiefly with the erection of 
metallic bridges, and referred to problems 
attending the building of the superstructure and 
how the method of erection influenced the 
general design and selection of materials. After 
describing the erection plant in general use, he 
explained the methods followed in the erection 
of particular bridges, including those at Wear- 
mouth, Waterloo, Airdrie and the Tyne bridge. 


AT A MEETING held in London on Tuesday it 
was decided to form a new Association to take 
care of the commercial interests of the light 
grey iron castings industry. 
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Random Shots. 


We were promised that the much-delayed 
Honours List was going to prove worth the 
waiting, that it would be full of interesting 
names, and that it would give full recognition 
to Art and Science. Well, it has arrived at 
last, and it seems scarcely more interesting than 
the majority of its predecessors. As for the 
recognition of Art and Science, we have one 
composer, one painter, and one distinguished 
medical man. All other branches of Science 
go by default. The outstanding feature seems 
to be its bias in favour of the mechanical. We 
have Morris motors and we have the Avro 
‘plane, and we have the ‘‘ tote ’’—although 
probably Mr. G. A. Julius received his knight- 
hood for his services as Chairman of the 
Australian Council for Scientific and Industrial 
Research rather than for his invention of the 
totaliser. * * * 


‘* Marksman ”’ has been wondering whether it 
would not be possible to enliven the pages of 
Tue Founpry Trape Journat (although he 
would be the last to suggest that they need any 
enlivening) by running a Symposium in the 
best magazine manner. You know the sort of 
thing—‘‘ How I wrote my first novel ’’ by ten 
representative best-sellers; or ‘‘ My favourite 
complexion, and why,’’ by half-a-dozen stars in 
the musical comedy firmament. I would suggest 
that we might ask twelve leading ironfounders 
to write brief notes on ‘‘ How | made my 
fortune,’’ accompanied by signed photographs. 
Or we might collect the views of prominent 
foremen on ‘‘ Discipline in the Foundry: the 
secret of my success.’’ Or, were we in lighter 
mood, we might ask some of our distinguished 
friends to reveal their little weaknesses under 
the heading of ‘‘ My pet superstition.”’ 


* * * 


I feel that this last suggestion is really sound, 
so sound that I shall expect to see it taken 
up by some enterprising editor or other, where- 
upon I shall, of course, send in my bill. On 
second thoughts . . . No. It wouldn’t work, 
except under very restricted circumstances. An 
actress could doubtless admit to a dislike of 
green or an objection to travelling on Fridays: 
a male movie star or even a boxer might be per- 
mitted such weaknesses. But would our great 
men, our statesmen, our leaders of industry 
admit to a superstitious dread of broken mirrors, 
spilled salt, crossed knives, number thirteen, 
and the rest of it? I fear not. It isn’t done! 
And yet I am absolutely convinced that nine- 
tenths of us have some pet superstition that 
we cherish and guard, however little we may 
realise it and however skilfully we may dis- 
guise it. * 


You, for instance, object to walking under a 
ladder for fear of falling paint-pots. That 
fellow over there doesn’t think it fair to ask 
people to sit down thirteen at table in case one 
of them minds it. Another won’t light three 
cigarettes with one match, because in this way 
he pays tribute to a war-time sentiment. But 
they’ve all got ’em somewhere, and the man 
who proclaims most loudly that he isn’t super- 
stitious at all is probably condemned out of his 
own mouth an hour later. 


* * * 


I have been greatly interested to learn that 
the name Mr. Francis Everton, author of the 
‘‘Hammer of Doom,’’ recently noticed in this 
column, conceals the identity of a prominent 
and well-known foundryman, and this explains 
the really lucid and understanding treatment— 
for a work of fiction—of the subject. This 
must not be taken as a precedent for mention 
of commercial information, but in response to 
many enquiries I may mention that the pub- 
lishers are Collins, of London, and the price is 
7s. 6d. MarksMAN. 
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The Institute of Metals. 


REPORT OF COUNCIL FOR THE YEAR ENDED DECEMBER 31, 1928. 


It is encouraging to be able to report, at this 
the twenty-first annual general meeting of the 
Institute of Metals, that the membership passed 
the total of 2,000 at the end of 1928—the year 
covered by the present report. 

For an institute such as this to have grown in 
twenty years from 355—the membership on 
December 31, 1908—to over 2,000, and to have 
attained in such a comparatively short space of 
time world-wide recognition in its particular 
sphere of metallurgy, is an indication that the 
time was ripe for its establishment. The Insti- 
tute enters its third decade with every prospect 
of increased usefulness to the sciences and in- 
dustries that it serves. 

The opportunities of service to. members have 
been increased in many ways during the past 
year, notably as a result of the large extension 
in the library and office accommodation. The 
new premises were inspected by many members 
on the occasion of the ‘‘ House Warming ”’ in 
March last. A still more important development 
has been envisaged recently by the Council. 
The proposal has been made that the Institute 
should co-operate in a scheme which has for its- 
object the securing of a suitable site and build- 
ing to accommodate a number of institutions and 
societies having somewhat similar aims, so as to 
secure economy by co-operation in certain ser- 
vices, and by the use of a common meeting-hall, 
library and committee rooms. 


Roll of the Institute. 

The number of members on the roll of the 
Institute on December 31, 1928, was as follows: 
Honorary members, 4; Fellows, 2; ordinary 
members, 1,900; and student members, 97, 
making a total of 2,003. 

The Council records with regret the decease 
of the following members:—J. Appleton, H. F. 
Bassett, Professor R. Baumann, D. Bray, Sir 
A. T. Danks, T. Donaldson, T. F. Harrow, Pro- 
fessor A. Job, J. Orr, G. G. Poppleton, H. F. 
Richards, J. R. Searles, Alexander Siemens, R. 
Traill, W. Voysey, and Henry Watson. Many 
of the above were original members, of whom 
only 166 now remain on the register. 


General Meetings. 

Three general meetings were held during the 
year. At the first of these—the annual general 
meeting, held in London on March 7 and 8— 
16 Papers were presented. The eighteenth 
annual May lecture was given in London on 
May 8 by Professor C. H. Desch, D.Sc., Ph.D., 
F.R.S., on ‘‘The Chemical Properties of 
Crystals." The autumn meeting was held at 
Liverpool on September 4-7, when 15 Papers 
were presented, and visits were paid to works 
in the locality. The meeting was most success- 
ful, over three hundred members and ladies 
attending. 

The Council has in hand arrangements for the 
next autumn meeting, to be held in Diisseldorf, 
Germany, from September 9-12, by the kind in- 
vitation of the Verein Deutscher Ingenieure and 
of the Deutsche Gesellschaft fiir Metallkunde. 
Steps are also being taken in connection with 
the visit of the Institute to America in 1932. 
The formal invitation to pay this visit was pre- 
sented on the occasion of the May lecture by Mr. 
W. M. Corse on behalf of the American Institute 
of Mining and Metallurgical Engineers, and was 
gladly accepted. Members are asked to note the 
date, and the fact that if a sufficiently large 
party is made up the cost of the trip need not 
exceed £100. 


Journal. 


Two issues of the Journal—Volumes XXXIX 
and XL—have appeared since the last report. 


The wide extent of the distribution of the 
Journal abroad was made evident from the cir- 
culation of a list of public libraries and institu- 
tions outside Great Britain regularly purchasing 
the Journal; this list included 162 such organi- 
sations in 23 countries. 

The 40 volumes published since 1908—copies of 
all of which are still in stock at the Institute’s 
offices—contain 481 original communications. 
To most of these helpful discussions are 
appended. The set of volumes also contains up- 
wards of 50,000 abstracts of Papers of metallur- 
gical interest from the world’s technical and 
scientific Press. The organisation of the 
abstracts section of the Journal has now reached 
a stage where it may be confidently claimed that 
very few Papers of non-ferrous importance—or 
of prospective importance—in any language 
escape notice. Methodical study of the abstracts 
section of each issue of the Journal should 
enable workers to keep up to date in their own 
particular fields. Practically all of the original 
articles abstracted may be obtained either on 
loan or in photostat form from the library of the 
Institute. 

The Council is as desirous as ever to receive 
‘* practical’? Papers. Members connected with 
the industry are invited to submit their problems 
for discussion at general meetings of the Insti- 
tute or by correspondence in the Journal. Sug- 
gestions for general discussions on subjects of 
practical importance will be gladly welcomed by 
the Council. 

Local Sections. 

The six British local sections continued their 
excellent work ‘during the year. The Council 
is grateful to the officers of these sections for 
their successful efforts to present attractive pro- 
grammes to local members. A list of the present 
session’s Papers is appended to this report. The 
experiment of a co-ordinated programme with 
other metallurgical societies in the Midlands 
had been continued by the Birmingham local 
section, and is being closely watched by the com- 
mittees in other centres where many societies 
are located and are in competition to secure 
Papers and audiences for their meetings. As the 
representative of the local sections upon the 
Council, Dr. S. W. Smith (chairman of the 
London Section) was elected by the Local Sec- 
tions Committee. The Council sought the assist- 
ance of the various local committees to secure 
‘* practical’’ Papers; certain of these were 
forthcoming and others are promised. 

The Council notes with satisfaction the grow- 
ing overseas membership of the Institute—which 
now is one-third of the total membership—and 
hopes that during the forthcoming year efforts 
will be made locally to strengthen the member- 
ship where this is not representative of metal- 
lurgical industry of countries overseas. Mem- 
bers are reminded that local sections of the In- 
stitute may be formed by members overseas 
where approved by the Council, and it is hoped 
that applications may be received from members 
desirous of forming local branches to discuss 
Papers read before the Institute as well as 
matters of local importance. 


Student Members. 


Whilst the ordinary membership has increased 
steadily by about 100 per annum for several 
years past, it is to be noted with regret that 
the number of student members has decreased 
each year since 1923, when the total was 153. 
This diminution is no doubt related to the fact 
that the total of students of metallurgy in 
British Universities has had a falling tendency 
over the same period, following the great influx 
of students that took place immediately after 
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the conclusion of the war. With more students 
entering the Universities, it is to be expected 
that the Institute’s student membership will 
again show an increase. Abroad there are re- 
grettably few student members, owing to age 
limits being different from those prevailing in 
this country. The reduced entrance fee and 
annual subscription—each amounting to one 
guinea—might be expected to attract new 
student members, especially as no fee is charged 
on transference to full membership. Actually 
the subscriptions paid by student members do 
not nearly cover the cost of the Journals and 
other publications that they receive. 


Corrosion Research. 

Observations made during 1927 had directed 
attention to the incomplete state of knowledge 
regarding that type of condenser tube corrosion 
which is associated with the impingement of 
rapidly moving sea-water. This form of attack 
was known to be of great practical importance, 
and a thorough knowledge of its main controlling 
factors appeared to be essential for the satisfac- 
tory interpretation of many condenser tube tests. 
Much of the work during the past year was 
planned with the object of obtaining the neces- 
sary information on the mechanism of ‘‘ impinge- 
ment attack.’’ This work has proceeded satis- 
factorily, and the results obtained were included 
in the eighth report to the Corrosion Research 
Committee, which was presented at the autumn 
meeting of the Institute. 

The work has shown much more clearly how the 
conditions which result in  ‘‘ impingement 
attack ’’ may be brought about in actual con- 
densers, and gives reasonable grounds for the 
hope that the practical cure of this form of 
attack is in sight. 

The information now available clears up many 
of the difficulties experienced during previous 
tests with the experimental condenser, and 
should enable this apparatus to be used more 
effectively during the present year. 

The difficulty of obtaining certain known types 
of pitting action in tests carried out in the 
laboratory has led to renewed attention being 
given to the corrosive conditions which may occur 
in condensers in practical working, but which are 
difficult to imitate on a small scale. Several con- 
densers have been closely investigated, and some 
unexpected and important observations have 
been made with regard to the conditions of tem- 
perature and their effects on corrosion of the 
tubes. An extension of this line of work during 
the present year is thought to be most desirable, 
and should do much to make the research more 
directly practical. 

In view of the interest in the Committee's 
work aroused in Germany, the Committee 
acceded to a request for permission to reprint 
all the eight reports in the German language. 
The Committee’s pamphlet, ‘‘ Notes on the Cor- 
rosion and Protection of Condenser Tubes,’’ has 
already been translated into the Japanese lan- 
guage. 


Corresponding Members to the Council. 

The Council desires to express its thanks to 
the following corresponding members, who, dur- 
ing the past year, have rendered valuable ser- 
vices to the Institute in connection with ques- 
tions concerning the countries which they repre- 
sent:—Colonel N. T. Belaiew, C.B. (Russia); 
Professor C. A. F. Benedicks, Ph.D. (Sweden) : 
L. Boscheron (Belgium); W. M. Corse, S.B. 
(United States of America); Professor J. N. 
Greenwood, D.Sc. (Australia); Professor H. Le 
Chatelier, F.M.R.S. (France); Professor A. 
Sapojnikoff, K.C.M.G. (Russia); Professor G. H. 
Stanley, A.R.S.M. (South Africa); Professor A. 
Stansfield, D.Sc., A.R.S.M. (Canada); Professor 
K. Tawara, Sc.D. (Japan), R. Wright (India); 
F. v. Wiirstemberger (Switzerland). The report 
is signed by Dr. W. Rosenhain, the President ; 
Dr. D. Hanson, Vice-President; and Mr. G. 
Shaw Scott, secretary and editor, February 21, 
1929. 
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Recent Developments 
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in Electric Furnaces.” 


By D. F. Campbell, M.A., A.R.S.M.7 


The appreciation of the advantages of electric 
methods of metal melting and heat-treatment 
has made rapid progress during the last two 
years, and it is proposed to make a rapid survey 
ot the present processes to which electric fur- 
naces have been applied in this country and 
abroad, with special reference to the non-ferrous 
trades, and to indicate the characteristics of the 
equipment used and the reasons which have in- 
fluenced the adoption of electric heating. 

Melting. 

Great progress in melting has been made in 
connection with improvements in furnace linings 
in the case of low-frequency induction furnaces 
and the development of the Ajax-Northrup iron- 
less induction furnaces for metals of high 
melting point, has resulted in the elimination of 
costly crucibles. 

For the melting of brass for rolling-mills and 
extrusion presses, the Ajax-Wyatt furnace is 
now the standard equipment in the larger Euro- 


cent. reduction in the amount of electric cur- 
rent used for meiting, and a substantial reduc- 
tion in labour costs, especially when casting large 
ingots, for example large slabs in water-cooled 
moulds or heavy extrusion billets, but when cast- 
ing small billets, generally used in England for 
the cold-rolling of brass strip, the smaller 600-lbs. 
unit is usually to be preferred. The casting 
of one charge, involving the pouring and feed- 
ing of a large number of small moulds, often 
takes from 10 to 12 minutes, and if this time 
is doubled for a large furnace the proportion 
of time lost is sufficient to offset the advantage 
in the reduction in power consumption and 
labour costs. Thus the arrangement of the shop 
and casting methods adopted should be the de- 
termining factor in choosing between units cf 
600 and 1,200 lbs. capacity, and this will depend 
largely on whether hot- or cold-rolling is 
adopted, and consequently large or small billets 
are required. 

Fig. 1 shows induction furnaces of 60 and 
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donment in most cases. the vertical design 
lends itself to high power factor, as small dis- 
tances between the secondary circuit and trans- 
former core are essential to economical installa- 
tion and operation, and this feature must be 
incorporated in all designs of induction furnace. 

The high-frequency furnace of the Ajax- 
Northrup type which was described in a previous 
Paper* has advanced rapidly during the last two 
years, and a large number of installations vary- 
ing from 5 to 20 ewts. have been made for the 
melting of both nickel and iron alloys. This 
equipment has certain features the value of 
which are becoming more and more apparent as 
our experience is widened. The metal is melted 
under ideal conditions for mixing alloys, as there 
is a rapid circulating movement, as a result of 
which a degree of homogeneity hitherto unknown 
is easily obtainable. Thus we find numerous 
difficulties in rolling, forging, and deep pressing 
have disappeared in metals melted in this way, 
and the cost of these operations is reduced owing 
to the increased malleability. 

Fig. 3 shows a 5-cwt. Ajax-Northrup furnace 
casting nickel alloys, and Fig. 4 shows the new 
method of melting in the foreground, and an 
are furnace which has given excellent service in 
the background. This interesting installation 
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pean ana American works, and its usefulness has 
also been proved in the case of nickel-brasses 
of various analyses, while its use for melting 
other metals such as cast iron has been demon- 
strated. The new patent method of fritting the 
lining, which is described later when dealing 
with high-frequency furnaces, is applicable also 
to this type of furnace, and has greatly ex- 
tended its field of application. 

A question of interest in connection with these 
furnaces relates to the size of the unit to be 
recommended for any particular shop.  Ajax- 
Wyatt furnaces of 600, 1,200, and 2,240 Ibs. 
capacity have been built absorbing 60, 120, and 
240 kw. respectively, and, generally speaking, 
the two smaller sizes are to be recommended. In 
one French works very large induction furnaces 
are used for brass melting, scrap being charged 
and metal poured at frequent intervals, the fur- 
nace being used as a metal mixer to overcome 
slight irregularities in composition of the scrap, 
but this system of working is now giving way 
to intermittent working in smaller units. In all 
countries the system of pouring the whole charge 
except an amount necessary to maintain the 
secondary circuit is generally adopted. In such 
a case the 600- or 1,200-lbs. units are preferred. 
The larger furnace has the advantage of a 10 per 


* A Paper presented to the Spring Meeting of the Institute of 
Metals. 
t Campbell & Gifford, Consulting Engineers, London. 


120 kw. capacity, capable of casting 6-8 ewts., 
and 12-15 ewts., respectively, and it will be seen 
that the difference in size and space occupied 
differs but slightly. Fig. 2 shows an installa- 
tion of a number of furnaces used for casting 
large extrusion billets in cannon moulds 
arranged on turntables with ball-bearings. 

The use of this type of furnace for melting 
nickel-brass is now well established, and is un- 
doubtedly the most economic equipment avail- 
able, and produces a metal of a quality unattain- 
able by gas or oil furnaces, as_ nickel alloys 
melted in a carbon-free crucible or lining are 
undoubtedly superior to those produced in other 
types of crucible. 

The induction furnace most commonly used 
is the Ajax-Wyatt type having a vertical secon- 
dary channel, but other furnaces have been built 
with horizontal submerged channels. Large fur- 
naces of this type having a 2-ton metal bath 
have been in use for some years in France using 
three-phase current, but, although the power 
consumption is about the same as in the case of 
the vertical channel furnaces, the power factor 
is only about 0.5, so that they are inadmissible 
on power supply circuits without heavy penalties 
or much capital expenditure for condensers or 
synchronous motors for improvement of power 
factor. These large horizontal furnaces have the 
same objection as the old induction furnaces 
used in the steel trade, which led to their aban- 
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gives an opportunity of comparing the relative 
merits of the two furnaces as regards conveni- 
ence, cost and quality. 

Another feature is the purity of the metal, as 
it is not contaminated by impurities from coke 
or furnace gases which have been demonstrated 
to penetrate ordinary crucibles far more easily 
than is generally realised. Not only is the metal 
so melted generally of superior quality to that 
produced by older methods, but the cost of melt- 
ing has been reduced to a very low figure, since 
fritted linings made by the new patented method 
have taken the place of the crucibles previously 
used in these furnaces. This method consists of 
forming a furnace lining by placing a metallic 
liner or template inside the furnace and pouring 
a carefully prepared lining material between 
this liner and the furnace inductor coil. By the 
application of heat induced in the liner, the mix- 
ture is fritted and a good crucible of the re- 
cuired composition is rapidly formed,+in situ. 
‘the liner is further heated until it melts and is 
incurporated with the first charge, due allow- 
ance being made for its weight. In the case of 
pure nickel melting, sheets of this metal may be 
used for this template, but in cases where iron 
is permissible in the first heat, steel sheets are 
generally used. 

The principal application of this equipment 


* “J. Inst. Metals,”’ 1927, 37, 287. 
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to the non-ferrous trades is the melting of 
nickel and its alloys, with the exception of 
nickel-silver, which can be melted in Ajax- 
Wyatt furnaces more economically as regards 
power consumption and capital cost. Great im- 
provement in quality and reduction of cost has 


FOUNDRY TRADE JOURNAL. 


ture in condensers for correction of the power 
factor renders this furnace uneconomical for 
melting non-ferrous metals which can be treated 
in furnaces of the Ajax-Wvyatt type, but it may 
be usefully applied in certain cases where the 
advantages of a simple form of crucible renders 


Fig 


resulted from the use of fritted linings in these 
furnaces, which give a life varying from 50 
to 250 heats, depending on the alloys melted, 
but in any case the lining cost is reduced to Is. 
to 3s. a ton, as compared with a very much 
higher cost when crucibles are used. The com- 
position of the fritted lining may vary con- 
siderably, and be acid, neutral, or basic, accord- 


= 


the more complicated form of the core type 
of induction furnace inadmissible. 
Heat Treatment. 


Having noted recent advances in melting 
practice, we turn to the heat-treatment of 
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electric heating has been applied successfully, 
and the reasons for its adoption. 

The successful application of electrical heat- 
ing in metallurgy requires a most careful study 
of furnace construction, because the high cost 
of the heat unit requires efficient application 
to justify its use, and the low temperature of 
the heating element as compared with common 
flame temperatures introduces a new charac- 
teristic, with its attendant advantages and diffi- 
culties. 

It has been said that the designers of fur- 
naces are not sufficiently explicit as to the 
pertormance of their equipment, while the con- 
structors sometimes complain that metallurgists 
do not really know the characteristics of the 
fuel-fired equipment they are using, or of the 
furnaces they require, and it is hoped that 
this Paper and the subsequent discussion may 
do something to bring to a focus the present 
state of electric furnace design and crystallise 
into definite form the amorphous desiderata 
of many metallurgists. 

Can a certain heat-treatment be carried out 
advantageously with electricity? This is the 


question frequently asked. The answer will 
depend generally upon the following considera- 
tions:—-Is the present method entirely satis- 


factory as regards quality? Or is it possible to 
make an improvement both in product and 
shop conditions by using electric furnaces, with 
their many conveniences of cleanliness and 
adaptability? If coal is being used, and there 
is no possibility of improvement in quality or 
reduction in total operating costs, then elec- 
tricity can rarely be recommended. If gas be 
used, the time schedule and control required 
for manufacturing operations, and prices of 
gas and electricity, must be carefully considered 
before a recommendation can be made. 

In the case of two large furnaces recently 
built in the Midlands, shown in Fig. 5, the 
balance was in favour of electricity, under the 
tollowing conditions, for the reasons’ indicated. 

Each furnace has a chamber 8 ft. 6 in. long, 
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ing to the metallurgical operation being con- 
ducted. 

An Ajax-Northrup high-frequency furnace of 
1 ton capacity, operated by a motor generator 
set of 650 kw., has recently been constructed 
in this country, and this represents the largest 
unit yet built, but larger furnaces present no 
technical difficulties, though they are more 
likely to find use in the steel industry than the 
non-ferrous trades. 

The principal of a coreless induction furnace 
is also being applied to normal frequencies, 
and the melting of metals in this way presents 
no great difficulties. The high capital expendi- 


metals by 


tions relating to improvement in quality and 
reduction in cost of subsequent treatment are 
taken into the balance-sheet, which is some- 
times unfavourable to electric heating if the 
furnace operation is considered individually and 
apart. 


Whether electric power, gas, oil or coal shall 
be used is often a problem difficult of solution, 
and it is proposed to explain a few cases where 


electricity, which affords a wider 7 ft. 6 in. wide, and 2 ft. 0 in. high, rated 
scope for its application, though the advan- 
tages are often more difficult to establish, and 
frequently can only be proved when all ques- 


alternatively at 55 or 122 kw., when used for 
low-temperature heat-treatment at 515 deg. C. 
or carburising at 900 deg. C. At the former 
temperature the heat loss was 8 units per hr., 
and at 900 deg. C. the loss was 26 units per hr. 


(To be continued.) 


AT a meeting of the Association Technique de 
Fonderie, to be held in Paris on March 21, Mr. 
Vincent Delport will present a Paper on ‘‘ The 
Transport and Handling of Foundry Material.”’ 
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Goodwill in Industry.* 


By J. G. Pearce, M.Sc., M.I.E.E. 


Introduction. 


No consideration of the problem of goodwill 
in industry to-day can hope to reveal any new 
principle or universal panacea the mechanical 
adoption of which is likely to yieid the results 
desired. Virtually every useful suggestion has 
already been proposed, and the problem is now 
mainly one of selection among certain previously 
stated desiderata. 


Developments in other industrial countries 
may be usefully taken into account, especially 
where they have been sufficiently recent to profit 
by earlier knowledge and experience gained in 
Great Britain. The industrial youth of such 
countries gives them a fresh outlook on current 
problems, due partly to profound economic 
changes, and partly to a quickened social con- 
sciousness. These changes have been accelerated 
by, and are by no means wholly due to, the 
war. 

But while foreign examples are interesting, 
the particular temperament and psychology of 
the British people must determine any recom- 
mendations. ‘The folly of imposing doctrinaire 
theories regardless of these factors constitute 
my first basic principle. Political institutions, 
local government and industry alike show our 
outstanding national characteristics to be an 
intense individualism and a robust and practical 
commonsense informed by a high degree of 
intelligence. Consequently we do not take 
kindly to schemes in which logical perfection 
outrages commonsense, or to any form of 


organisation which involves the unquestioning | 
In- | 


submission of the individual to the whole. 
dustrial reforms must promote individual initia- 
tive and enable a sense of responsibility to be 
exercised. This does not imply the impossibility 


of effecting large-scale co-operation; indeed, the | 


highest forms of organisation both allow and re- 
quire the exercise of responsibility by subordi- 
nates. Britain is also essentially a country of 
craftsmen capable of skilled work. This is a 
manifestation of the operation of the same basic 
intelligence and individualism, craftsmanship 
being ultimately more mental than manual. 


A second basic principle is that industrial sal- 
vation must come from within. Neither politi- 
cally-imposed ameliorations, legislative or econo- 
mic, nor proposals of an ethical character, eman- 
ating from social and religious bodies, nor yet 
any amount of propaganda on ‘‘ getting to- 
gether ’’ can do the work. It is pre-eminently 
a task where every man must face the particular 
situation that confronts him, and work out the 
appropriate solution, which, in effect, is the 
realisation of industrial efficiency in its broadest 
aspect. Other people’s experience can only 
serve as a guide, for argument from the particu- 
lar to the general, although typical of many 
studies in industrial understanding, is mislead- 
ing and dangerous. The principle is clear: the 
applications are the concern of all, each in our 
several capacities. 

There is and can be no universal royal road to 
goodwill in British industry. Goodwill can only 
come by understanding, and understanding from 
a right attitude of mind. This attitude of mind 
is the one thing essential throughout industry, 
for misunderstanding and mistrust are at 
present the most fruitful causes of industrial 
waste and efficiency. A changed attitude of 
mind can do more than any system or method, 
for it will recognise that the problem is essen- 
tially human—that the most efficient workman 
is the one whose work is determined by an 


® Reprinted by permission of the London General Press, 
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understanding of his natural desires, capacities, 
and limitations: while the most efficient organi- 
sation can only be composed of the most effi- 
cient units. The paradox follows that in 
generosity lies economic wisdom, and that what 
is ethically right is economically desirable. 

1 shall state the conditions on which this atti- 
tude of mind depends, and methods that pro- 
mote it; I shall then recommend definite prac- 
tical steps, which may be applied, with the 
necessary modifications, to any undertaking— 
manufacturing, agricultural, transport—although 
mcre readily to large than to small units. It 
is the large unit that in the main creates the 
problem confronting us, and the large unit, for 
reasons too profound for consideration here, will 
certainly determine the future industrial struc- 
ture of this country. These suggestions, when 
applied, must all respond to the ultimate test 
of promoting industrial efficiency, a matter 
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mainly concerning the sincerity of their appli- 
cation. 
Industrial Policy. 

Industrial policy refers to the nature of the 
unit (i.e., the factory or works) and the policy 
governing it. The industrial structure must be 
self-determined, free to extend, adapt and re- 
spond to social changes and scientific progress 
and not externally or State controlled. Govern- 
ment action, however, can make certain definite 
contributions. It may ensure better and more 
frequent collection and dissemination of statisti- 
cal data, such as that included in the Census of 
Production, on which industrial policy can be 
based ; it could stipulate the annual publication 
of true balance-sheets stating assets, liabilities, 
financial interests in subsidiary companies. Re- 
form of local rating systems, the wage levels in 
some sheltered trades and national economy 
should also receive attention, for relief to indus- 
try would result in freeing industrial capital for 
productive enterprise. Any abuses arising from 
industrial growth due to recommendations made 
can be corrected through taxation. Beyond 
these Government interference with industry 
leads to grave danger of confusion between in- 
dustrial and political issues. Industry must re- 
main free in order to attract the adventurous 
mind. 
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Two main tendencies are operating in indus- 
try. The first is towards increase in the size of 
the industrial unit, or towards specialisation by 
product, which, from the consumer’s point of 
view, amounts to the same thing. The second is 
towards combination among units, part of the 
policy strenuously advocated by exponents of 
rationalisation. Both are inevitable, and for- 
tunately public opinion is generally favourable, 
as appeared during the formation of Imperial 
Chemical Industries, Limited, and other com- 
bines during 1927. The first post-war amalga- 
mations were vertical, closed chains of produc- 
ing industries, and since several of these may 
exist in any one industry, they offer little 
danger of abuse. These groups, however, have 
in the main been industrially unfortunate, and 
it is clear that many years’ hard work by men 
of great experience is required to weld such a 
group into a truly economic unit. Recent 
German developments, moreover, have’ en- 
couraged the growth of horizontal combinations 
or trusts, and the real safeguard to the con- 
sumer in this case lies in fiscal policy. Econo- 
mies arising from specialised manufacture, group 
purchasing, co-operative selling, costing, and in 
many other ways, can be gained by combination, 
and this policy is to be strongly advocated. Our 
industrial competitors must be looked for not 
at home, but abroad. 

Apart from chain grouping and trustifica- 
tion, co-operation for specific purposes between 
manufacturers in trade associations would 


| accelerate industrial development by ensuring 


those results, generally enjoyed by monopoly 
undertakings, which are essential to healthy 
industry—-security for workers on the one hand 
and on the other prices that leave adequate 
margin for development expenditure and return 
on capital. The advantages that accrue through 
enlightened manufacturers’ associations are , 
shown by the British Electrical and Allied 
Manufacturers’ Association, which has played 
a large part in changing the position of the 
British electrical industry from one of domina- 
tion by foreign firms to one of thriving independ- 
ence and ability to compete in any foreign 
market, ranking third among British exporting 
industries. Here, as in other directions, British 
individualism and laisser-faire militates against 
adequate co-operation among manufacturers. 

To ensure the undisputed benefits of collective 
bargaining, there should also be strong trade 
unions, free from weakening or hindering inter- 
ference, and group representation of the salaried 
classes in industry should also be encouraged. 
The most durable goodwill in industry is based 
on joint action of self-respecting, strong repre- 
sentative bodies, and the existence of such bodies 
and the mutual confidence they can engender is 
responsible for certain successful instances of 
the Whitley Scheme, which without them is a 
dismal failure. 


Works committees on the lines of the Whitley 
Scheme are invaluable, separate staff committees 
being in some cases desirable where the size of 
the organisation causes diffidence about co- 
operation between works and staff. These com- 
mittees lead to district and national councils, 
which are essentially for joint action between the 
parties within a given industry for their mutual 
benefit. They do not logically lead to an indus- 
trial parliament of different industries. Works 
committees, democratically elected and _ con- 
ducted, are strongly recommended, as they yield 
that share in control which can be exercised 
without stultifying the management’s essential 
prerogative of freedom of action. The value of 
the enlightened works committee is shown by 
that of the Metropolitan-Vickers Electrical 
Company, Limited, whose only industrial dis- 
putes in recent years have been those dictated 
by national movements and involving all simi- 
lar works. 

The menace of insecurity, unemployment and 
ill-health have been much mitigated by such 
recent social developments as insurance and pen- 
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sions. Workers’ desires are now mainly con- 
fined to good working conditions and high wages. 
Management should be encouraged to adopt the 
former. The latter is largely dependent upon 
the recognition of economic fallacies as to the 
limited nature of demand and hence of work 
available, and upon the substitution of confi- 
dence for ca’ canny. Although its returns are 
too small and remote seriously to engage the 
interest of the average worker, contributory 
co-partnership may solve part of this problem, 
shares being purchasable by instalments at par 
value with a guaranteed return of capital at 
par. The worker must, however, be on exactly 
the same footing as any other shareholder, 
with no more and no less control. Autocratic 
control is as essential to management as to the 
captaincy of a ship or a football team, although 
voluntary submission to orders is quite con- 
sistent with a voice in the captain’s selection 
—which in industry may best be exercised 
through the works committee. Superannuation 
schemes are also valuable, especially where they 
are combined with some form of life assurance 
and where the employer contributes as much 
as the worker. The writer has worked under 
examples of both these schemes, and considers 
them on the right lines, so long as they are 
free from patronage. Alone, however, and with- 
out the right spirit behind them, they will 
fail to evoke the desired response. 


Industrial Management. 

This deals with the organisation for giving 
effect to policy, and its daily control. 
Employers to-day are suffering as a class for the 
mistakes of the past. Management must, there- 
fore, rigidly adopt the policy of the square deal 
for the worker and adhere to it in spite of 
criticism, misconception, or perverse misunder- 
standing. If the qualities associated with sports- 
wianship are brought into play, the response, 
even if delayed, will certainly follow. The 
choice of officers in an undertaking requires 
great delicacy and care, so often are the good 
intentions of the management destroyed by the 
short-sighted tyranny of petty officers. 

Works management must be scientific, while 
avoiding the mistakes of scientific management 
in the U.S.A. It must primarily ascertain and 
ensure the conditions in which the human 
element functions best. The most scientific way 
is the truly human way, but many applications 
of so-called scientific management fail to recog- 
nise this. Further, the workers must be pro- 
vided with lavish mechanical power wherever 
it can replace human labour. There is con- 
siderable evidence to show that national wealth 
increases directly with the mechanical power 
behind each worker. The elasticity of the indus- 
trial machine is enormously increased and it re- 
sponds more rapidly to an increasing demand. 

The selection, training, and promotion of 
young employees must receive proper provision, 
while contact requires to be preserved with 
schools and after-care committees placed at the 
disposal of workers. 

The Factory Acts must be interpreted in the 
spirit as well as the letter, and, where the 
scale of the business permits, should be in the 
hands of a special officer charged on the one 
hand with all matters relating to sanitation, air, 
light, or heating, and on the other with such 
‘works housekeeping as canteens and cater- 
ing, cloakroom, ambulance and medical service, 
and special provision for women and young 
people. 

There must be every encouragement to the 
workers to make such provision as they wish 
for leisure activities, the higher officers of 
the concern freely and regularly participating 
in these while avoiding all taint of dictation. 
Where the undertaking is too big to allow of 
individual contacts, the management must be 
approachable by anyone with a legitimate claim, 
and also for appeal against dismissal. 

Methods of remuneration are also vitally 
important. Payment should be on a simple 
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basis as far as possible according to output, 
the trade union minimum being regarded as a 
minimum and not as a maximum. Piece-rates 
must be scientifically fixed and rigidly followed. 
Disastrous mistrust is caused both by their 
arbitrary reduction and by specious re-arrange- 
ment of work to permit a reduction when a 
promise has been given only to change the rate 
if the nature of the work changes. This to 
the employer is a fatally easy trial and error 
method of setting rates. There should be no 
limit to possible earnings, and the employer 
benefits if only by reduction in overhead charges. 

The author’s experience has indicated that 
a piece-rate system operated to cut rates when 
wages reach a specified figure over the basic rate 
has all the disadvantages of a flat day-rate 
system and none of the advantages it is de- 
signed to achieve. In few works does proper 
machinery exist for setting piece-rates, a difficult 
and delicate task, and the empirically-fixed rate 
invariably promises trouble, because it furnishes 
matter for argument between foreman and 
worker. Goodwill may also be given tangible 
expression by such means as specified holidays 
with full pay, and sick leave with full pay, 
in the case of workers of long standing; labour 
turnover is reduced. 


Industrial Development. 

A healthy condition in industry depends upon 
reasonable security for all workers and satisfac- 
tion for the natural ambitions of that minority 
which is capable of progress, and this can only 
be ensured by regular industrial development. 
The tremendous progress of industry in the past 
few decades has been fortuitous and unregulated, 
for it has been due to individual successes and 
to the necessarily sporadic effects of invention. 
To-day progress must be assured, and it can only 
be regulated and accelerated by scientific re- 
search systematically applied. 

Scientific reseach is here taken to cover new 
knowledge in any form; fundamental research, 
the province of the universities and national or 
quasi-national research institutions; its indus- 
trial application through works laboratories and 
industrial research institutions; and investiga- 
tions in other fields than that of natural science, 
notably economics, education and _ psychology. 
In this sense it is the principal instrument of 
ordered progress. 

While Great Britain produces men eminently 
suited for research work, their very considerable 
contributions to scientific knowledge are tardily 
applied, and there results an increasing annual 
roll of royalties of foreign-owned patents. The 
responsibility lies partly with an educational 
system that differentiates sharply between so- 
called practical and academic men, but still more 
with the industrial system and the manufac- 
turer. The number of small industrial units is 
a prime disadvantage, for research flourishes best 
in large concerns, but even the latter are not 
enthusiastic enough either about research in 
general or its application to ordinary produc- 
tion. The British manufacturer is reluctant to 
introduce a novel idea until it has been adopted 
by a rival, and he can seldom appeal to an 
adequate scientific staff to distinguish between 
a genuine and a spurious proposition—even then 
he is not always prepared to back its judgment. 
So far as scientific developments are concerned, 
the pioneering instinct of British manufacturers 
seems to be largely inhibited, and greater use of 
men of scientific and industrial experience on 
directorates is essential. 

The Research Associations formed in specific 
industries by an extension of the activities of 
the Department of Scientific and Industrial Re- 
search should be supported by all manufacturers, 
preferably through trade associations and by 
means of a small ad valorem tax on material 
produced. The textile, engineering, and metal 
industries exemplify the vigorous presentation 
of a co-operative research policy, while the elec- 
trical industry is a good example of one conduct- 
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ing research in its own factories, £200,000 per 
annum being spent on it in Great Britain alone, 

The work of simplification and standardisa- 
tion should also be pursued much more rapidly 
and on a wider front, preferably by an exten- 
sion of the valuable work of the British Engi- 
neering Standards Association, bearing in mind 
the work initiated in the United States by 
Hoover. This would link up with specialisation 
in production, and great economies, scarcely yet 
apprehended, lie in a considered policy. 

The study of trade cycles and economic fore- 
casting, the examination of methods of market- 
ing and distribution, including the collection, 
treatment and dissemination of all relevant in- 
formation concerning the industry has impor- 
tant contributions to make to development. 


Industrial Education. 

Education may be regarded as the creation of 
a conscious mental environment. It represents 
the most potent instrument at our disposal for 
promoting a new attitude of mind among all 
parties in industry. 

Considering first the workers themselves, those 
engaged in industry work in order to live; educa- 
tion must therefore be directed towards living 
as well as working. It must be primarily 
humane, but must also enable the worker to 
develop himself and rise to limits set only by 
inherent capacity—a capacity synonymous 
neither with brain power nor with academic 
ability, for industry calls on many more human 
qualities than the schools. Education and train- 
ing should be complementary, and both are 
necessary to all grades of workers. The former, 
which is not exclusive to the schools, may be re- 
garded as conferring attitude of mind; the 
latter, which is not exclusive to the workshop, 
may be regarded as conferring aptitude of mind. 

A great handicap at present is the lack of 
contact between the teachers and industry, and 
much criticism could be overcome by the co- 
operation of industrial men on local education 
committees. The link between school and work 
could be further strengthened by co-operation on 
juvenile employment, aided by vocational selec- 
tion and probation periods. An interchange 
between industrial and teaching staffs would be 
a valuable experiment, tried under proper con- 
ditions. 

Every young worker of whatever grade should 
be regarded as a learner or apprentice for such 
period as he needs to learn his work adequately. 
Trade training should be definitely provided in 
the works, and should be accompanied by some 
form of continued education, which may or may 
not be undertaken there. An excellent system, 
established with my assistance, operates at the 
works of the Metropolitan-Vickers Electrical 
Company, Limited, at Trafford Park. Before 
1912 this.company had great difficulty in secur- 
ing enough juvenile labour of a sufficiently good 
type. To-day it has twenty applicants for one 
vacancy, and has trained about 10 per cent. of 
its present working force. It has established an 
apprentice body which includes young men from 
every grade and type of school and college, and 
shows a real public school spirit, while its works 
school is a veritable university of industry. 

Both from the educational and industrial 
points of view, part-time continued education is 
greatly preferable to a general raising of the 
school-raising age, although it involves adminis- 
trative difficulties to the employer which it 
would be idle to ignore. The problem is partly 
solved by such works schools as the one men- 
tioned, success depending on the combination in 
the teachers of real teaching ability and actual 
experience of the industry concerned. Trade 
training and continued education combined 
should make up a period covering the ages 14-18 
for elementary scholars and 16-18 for secondary 
seholars. Thus the apprentice would receive 
continued education, which would incidentally 
cover simple economics such as the automatic 
regulation of the value of wages to output, and 
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fallacies to which reference has been made; in 
addition he would have practical trade training 
and instruction in the principles underlying it. 
He would learn the relationship of his work to 
the complex whole, and would be adaptable to 
changes brought about by scientific development 
and by changes in taste. 

In time the apprentice body should provide 
candidates for promotion to higher grades. Thus 
in an engineering works junior draughtsmen, 
testers, inspectors, charge-hands, foremen and 
even managers, should be so selected and the 
works made independent of outside sources of 
supply. A small proportion of such men can 
be released to take a university training. 

It may be argued that these provisions apply 
only to the skilled worker, but the distinction 
between skilled and unskilled seems to lie not in 
the job, but in the man, the difference between 
jobs being one of degree and not of kind. Any 
job may seem simple to the uninitiated, whether 
it be sweeping a floor, stoking a boiler, or making 
a wiped joint, but it may be done with skill, 
efficiency and economy, or without these attri- 
butes. The time, energy and intelligence in- 
volved in learning a task should determine the 
rate. 

Considering now the education of potential 
leaders in industry, the British system produces 
good leaders of men, but few go into industry, 
and fewer still are able to obtain the necessary 
experience. The industrial manager needs not 
merely technical knowledge and capacity, but 
human qualities—he must lead men by inherent 
persuasiveness rather than by military domina- 
tion. He needs absolute integrity of mind and 
honesty of purpose, and the ability to see and 
argue from the other man’s point of view. He 
may be drawn from the ranks by promotion or 
from among university or public school men who 
have served an apprenticeship in the works under 
and alongside the men they may one day lead, 
but his selection should be based solely on merit. 

Thus may the more obvious wastes of the com- 
petitive system be reduced without the loss of 
that stimulus to individual effort and the spirit 
of emulation which is its prime virtue. 


Recommendations. 
Industrial Policy. 

(1) The encouragement of horizontal and verti- 
cal industrial combinations and the general 
unification and consolidation of industrial 
interests; (2) the establishment of strong manu- 
facturers’ associations; (3) the establishment of 
strong trade unions and associations for the 
technical and administrative grades; (4) forma- 
tion of works committees, regional councils, and 
National Joint Standing Industrial Councils for 
each industry, members being elected by and 
from the representative bodies; and (5) en- 
couragement of contributory co-partnership and 
contributory superannuation schemes. 


Industrial Management. 

(1) Careful selection of the commissioned and 
non-commissioned officers in industry, having 
regard to capacity for leadership; (2) develop- 
ment of true scientific management; (3) estab- 
lishment of machinery, for selection and train- 
ing of adolescent workers, for maintaining con- 
tact with schools and after-care committees, and 
for ensuring the self-development of those who 
can qualify for increased responsibilities, espe- 
cially potential leaders; (4) encouragement of 
voluntary associations among workers for serious 
and recreative leisure activities, senior officers 
of the organisation participating; (5) accessi- 
bility of senior officers to all workers at reason- 
able times, especially if aggrieved by discharge ; 
(6) establishment of welfare activities; and (7) 
establishment of piece-work systems of wage- 
payment where applicable, combined with 
rational methods of fixing rates. ’ 

Industrial Development. 

(1) Individual and corporate provision for the 

collection, treatment and dissemination of all 
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relevant information affecting the industry; (2) 
greater State encouragement of fundamental 
research; (3) individual and corporate provision 
for scientific research and its application in the 
industry, with special reference to its raw 
materials, its methods and processes, and its 
finished products; (4) individual action and cor- 
porate provision for standardisation and simpli- 
fication; and (5) individual and corporate provi- 
sion for economic investigations into markets 
and their extension, advertising, trade forecast- 
ing, and scientific distribution. 

(1) Membership of industrial representatives 
(employers and employed) on local education 
committees and other authorities for primary, 
secondary, technical and university education; 
and on after-care and juvenile employment com- 
mittees; (2) extension of education on the lines 
of the Fisher Education Act, 1918, i.e., part- 
time education up to 16 and ultimately up to 
18; (3) all young workers entering the industry 
to be regarded as apprentices and taught their 
appropriate trade where it is practised. Appro- 
priate apprenticeship courses for secondary and 
public school and university men entering in- 
dustry; (4) encouragement to employers to pro- 
vide works schools for apprentices for the expert 
teaching of fundamental craft principles; and 
(5) promotion by merit. 


Copper Exporters Adrift. 


(From a Correspondent.) 


The words ‘ poet’ and ‘‘ producer’? may be 


alliterative, but this is the only kind of connec- 
tion between two callings which rarely meet and 
never mingle. At the same time Burns’ line, 
‘* The best laid plans o’ mice and men gang aft 
agley,’? may with some aptitude be quoted in 
connection with Copper Exporters Incorporated, 
who occupy to-day the predominant position in 
the copper situation and call the tune to which 
the consumers of the world must dance. Chief 
among the blessings which the new control in 
copper set itself to confer upon the users of the 
metal were a stabilised price and an even flow 
of supplies in accordance with world require- 
ments as dictated by the economic position. 
Unfortunately for the reputation of the Ex- 
porters neither of these attempts has so far 
proved successful. 

In arrogating to themselves the position of 
sole world purveyors of copper the Exporters 
have assumed a direct responsibility for keeping 
consumers adequately supplied with metal, but 
in this respect they have not always done what 
was required of them, at any rate as far as 
Europe is concerned. Stocks of refined copper 
were allowed to fall away last year to little more 
than a week’s supply, consumers were warned 
against buying too heavily, and the daily quota 
in Europe became a very meagre affair. Trans- 
atlantic shipments on consignment were stopped 
twelve months ago, and as a result free reserves 
on this side have been practically nil for a long 
time past. To be short of copper nowadays is 
little short of a crime, and the realisation is 
slowly dawning upon manufacturers here that if 
they want to see adequate reserves of their raw 
material in the country it must be warehoused 
in their own factories. Under the old system of 
marketing there was, of course, always a buffer 
stock in the hands of the merchants, who made a 
close study of their customers’ requirements and 
could always give delivery at short notice. 

One of the grievances which the producers 
have nursed against consumers has been the habit 
of hand-to-mouth buying, which meant that just 
sufficient metal was kept in sight to keep works 
running. This complaint endured for many 
months, but was finally obliterated by the warn- 
ing that excess copper was being purchased. 
Such a change of front does not seem to indicate 
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very good management on the part of suppliers, 
for surely a famine atmosphere must have been 
created before such a reversal of buying tactics 
could take place. That such an impression has 
been created by undue depletion of refined copper 
stocks in the States seems certain, and it is not 
unnatural that consumers have abandoned all idea 
of trusting to the producers’ programme of dis- 
tribution. Just what was intended by the ‘“‘ go 
”? warning of the Copper Exporters’ Incor- 
porated last autumn it is hard to say, but in all 
probability the manifesto aimed at convincing 
Washington that the rapid rise in values was 
entirely the fault of buyers and not in any way 
connected with group selling by producers. Sub- 
sequent events have shown that the effect of this 
announcement was to cause something of a stam- 
pede among consumers, who, after the first 
feelings of astonishment at such a warning had 
evaporated, jumped to the conclusion that the 
copper situation was a good deal worse than it 
appeared and made up their minds to make sure 
of supplies whatever the cost might be. As an 
instrument to promote stabilisation the Ex- 
porters’ manifesto has been the reverse of suc- 
cessful, for since its publication the market, 
which had been registering a steady advance with 
periods of consolidation intervening between the 
rises, has got completely out of hand and values 
have climbed to a level undreamt of a few months 
ago. 
New Scheme and Price Fluctuation. 


Since the launching of the new scheme for 
marketing copper in October, 1926, the quota- 
tion has fluctuated more than £20, and although 
since early in 1927 the trend has been upwards, 
the first few months of control saw the price of 
electro driven down to £60, and for a week or 
two the existence of the new association was 
seriously threatened. Had the Exporters been 
able to wipe out the London market during 
the first six months of their existence they 
would have got rid of a medium which has faith- 
fully recorded the doubts and fears of all those 
not fortunate enough to be included in the com- 
bination of exporters. Stability can only follow 
from confidence, and this essential leaven has 
been sadly lacking since the Exporters came 
into power, for it was speedily obvious to con- 
sumers of copper that their suppliers would 
not be satisfied with a moderate price level, but 
were determined to raise the quotation well 
above the average of 1926. The countering of 
this tendency was attempted by adopting a 
policy of hand-to-mouth buying, to which pro- 
ducers replied by lowering stocks; a method of 
defence which could only militate still further 
against the maintenance of pith in an enduring 
price level. In eliminating the merchant from 
the theatre of operations copper exporters be- 
lieved that they were travelling a long way on 
the road towards the ideal of stabilisation, but 
events have shown that the removal of this 
‘* buffer ’’? party has created a one-sided situa- 
tion with the balance of power against the users 
of copper. 

A third plank in the programme of the com- 
bined producers was the destruction of the 
speculator, and perhaps in this they have been 
more successful than in other directions. If, 
on the other hand, it be conceded that specula- 
tion is another name for manipulation, the 
Exporters themselves stand condemned for hav- 
ing lifted values on the scare of a famine which 
never really existed. There are other ways of 
rigging copper than by launching a bear raid 
on the London standard market, and during 
the past two years various alternative schemes 
have been tried with varying success. Latterly 
the warrant market has shown its contempt for 
the Exporters’ ban on speculation by indulging in 
a ramp of the first magnitude, which has actually 
forced up the value of rough copper to within 
an ace of the quotation for electro. Truly an 
ironic commentary on the Exporters’ ability to 
cut out speculation and preserve a reasonable 
level of prices. 
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Foundry Purchasing—XXXIV. 


By Eric N. Simons. 


Inviolability of Stock Record-Cards. 


As soon as goods are delivered to the store for 
storage (as distinct from immediate distribution) 
the proper entry must be made on the stock re- 
cord-card, The stock record clerk will make no 
entry on mere verbal instruction to do so. Be- 
fore he enters the figures on his cards or makes 
entries that indicate a change in the character 
or extent of the stock, he must have in his pos- 
session a ‘ goods received note.’? The reason 
for this is that the stock record-cards should 
be regarded as sacred and inviolable by their 
possessor, and that no entry should be allowed 
to disfigure them unless its accuracy has been 
guaranteed in advance by the receipt of a signed 
document indicating not only that the goods 
have been received into stock, but also that they 
have been rigorously examined and carefully 
checked. Just as an accountant will not enter 
an invoice in his ledger unless it has been 
checked and initialled by the proper authority, 
so a stores-record clerk should not enter goods on 
his cards, either inwards or outwards, unless he 
receives the proper document signed by the 
proper authority. Having abstracted from the 
document the details he requires, he can then 
file it away, assuming that a copy has been for- 
warded to the buying department to be passed on 
to the accountant. If no such copy has been 
sent, then the original must go. But, of course, 
in any well-organised stores, duplicates of these 
goods received ’’ or ‘‘ issued ’’ notes will be 
taken and kept for reference. Receipt of these 
dockets enables the buying department to check 
suppliers’ invoices and advice notes, foremen’'s 
stores requisitions, and so forth; while it also 
enables the cashier’s office to debit or credit the 
departments concerned with the goods taken out 
of, or returned to, stock. 

No goods should be issued from the stock with- 
out a signed requisition from a responsible per- 
son, and the signature of the collecting person 
for the goods he takes away. These requisitions, 
with the accompanying signatures, will then go 
to the stores-record clerk, so that he may make 
the necessary adjustments to his cards. Here 
again he will make no entry without such docu- 
mentary evidence. If he fails in either of these 
respects, he will probably cause the whole stores 
accounting system to break down. The writer 
has been at some pains to insist upon this neces- 
sity for careful and systematic keeping of daily 
stock records, for the simple reason that every 
other factor in storekeeping and its efficiency 
is subordinate to it. Unsystematic issuings and 
receipts not only leave loopholes for unlimited 
loss, waste and pilferage, but also double and 
treble the work of stocktaking, expose the pro- 
duction departments to serious delays through 
unexpected or unsuspected exhaustion of stocks, 
and throw the whole method of cost-accounting 
f+ different departments out of gear. 


Need for Periodical Stocktakings. 


Periodical stocktakings of a rough kind should 
hw made, as a check not only on the stock itself, 
but on the attention paid by the stores-record 
clerk to his work. This stocktaking should be 
carried out by the storekeeper himself, and his 
experience will enable him to tell fairly readily 
whether the inevitable discrepancies between 
cards and stock are serious enough to indicate 
malpractices or negligence on the part of his 
subordinates, or so insignificant as merely to 
prove that the system as a whole is working well. 

In the system previously outlined the stock- 
record clerk observed from his cards that the 
supply of a particular commodity has reached 
or is likely to reach the minimum, and notifies 


the storekeeper accordingly. Some storekeepers, 
however, prefer to have a double check of this 
kind, and to this end they insert in the bins, 
lockers, or whatever other receptacles are used, 
tickets similar-to that shown in Fig. 1. The 
stores clerk issuing the goods removes this ticket 


Bin No.. 


| Present Contents. 
When goods in this bin are down to .................... units 


take out this ticket and hand it to the storekeeper. 


Date received by storekeeper ............... 
Stock as shown on record card. 

New supply requisitioned ......... 
Received... . 


Fig. 1.—Stanparp Bin TICKET. 


when the goods are down to the prescribed mini- 
mum, and replaces it by a temporary ticket 
(see Fig. 2). The temporary ticket is coloured 
differently from the regular ticket. The regular 
ticket is handed by the clerk to the storekeeper, 
whe awaits a confirmatory intimation of reduced 
stocks from the stores-record clerk. If this 


Temporary Brn Ticket No. 
Goods in this bin are below minimum. When fresh 
supply is received, obtain new bin ticket from store- 
keeper in exchange for this. 


Present contents. 


New bin ticket received......... 


Fic. 2.—Temporary Bin Ticket. 


arrives, the goods are at once ordered. If it does 
not arrive, there are two inferences: either the 
stcres-record clerk is not being sufficiently care- 
ful or accurate in his work, or the stores clerk 
has miscounted or misweighed the goods remain- 
in the lockers. In this way attention is drawn 
ut once to discrepancies or neglect. 

How often periodical stocktakings should be 
held depends, of course, on the character of the 
gcods kept and the size of the stores itself. 
Once every three months is a fair average. Some 
firms adopt the plan of not checking the entire 
stock periodically, but of dividing the goods into 
sections, and checking a section periodically. 
lf, however, the whole stock can be roughly 
checked over without too greatly interfering with 
the day-to-day work of the stores, it will be 
found a great advantage, and the final yearly 
stocktaking will be considerably simplified. 
There are slack times in every stores, and if, in- 
stead of standing about in idleness, the stores 
clerks or assistants are set to work to count or 
weigh the goods in the lockers, while the store- 
keeper notes down their findings in his rough 
books, the ground can be covered without dislo- 
cation of the immediate work. The advantage 
of these periodical inventories is that they help 
to keep the stores accounts in order, and to faci- 
litate the working of both stores and cost 
systems. 

The Bin Ticket as a Mnemonic. 

Care must be taken to see that goods do not 
fall below the proper minimum quantities. The 
bin ticket system is an excellent mnemonic and 
check on this, though some buyers regard it as 
superfluous if the stock record-cards are properly 
kept. The temporary tickets should not be re- 
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placed by regular tickets again until the proper 
number or quantity of material has come in to 
bring the total above the minimum. The tem- 
porary ticket should only be issued by the store- 
keeper in exchange for the regular ticket, and, 
similarly, the regular ticket should only be re- 
turned in exchange for the temporary ticket. 
Considering how simple and easy this system is, 
it is surprising how few firms in this country 
actually employ it. 

Stress has been laid on the desirability of 
keeping stocks down to the lowest figure possible 
consistent with safety. To ensure this, it is 
essential, if the stock record-cards cannot be 
relied upon, that some such system as that of 
bin tickets should be maintained in the stores. 
For those who, in spite of its obvious simplicity, 
find the bin-ticket system outlined too elaborate 
fur their needs, a condensed form can be used 
(see Fig. 3). This is in reality the temporary 
ticket. There is no regular ticket, the minimum 
being stencilled, chalked, or stamped, on the 


bin itself. When the goods reach this figure, the 


stores clerk advises the storekeeper, and receives 
the bin ticket, which he puts in the bin or 
locker, to show that the storekeeper has been 
advised and the goods ordered. When the goods 
come in, the bin ticket is removed and returned 
to the storekeeper. The drawback to this 
simpler procedure is that it is no check on the 
storekeeper himself, nor is it so certain in its 
operation. In the first system the storekeeper 
has the distinctively coloured regular ticket be- 
side him as a reminder to order the goods. In 
the second he has nothing. Some storekeepers 
meet this objection by keeping their bin tickets 
in duplicate, and when they issue one to the 
stores clerk for insertion in the bin when the 
goods reach the minimum, they insert the corre- 
spending duplicate in their requisition book as 
a reminder to order the goods, not replacing it 


Bin Ticket No...... 


. Storekeeper advised and new supplies ordered. Remove 


ticket when minimum exceeded and return to 
storekeeper. 


Date issued 


Date returned..... 


Fic. 3.—ConpDENSED Bry TICKET. 


until the requisition to the buying department 
has actually been forwarded. Sometimes they 
G» not replace it (and this is the wiser method) 
until the first ticket is brought back by the 
stores clerk on the arrival of the ordered goods. 
But the writer, while admitting that this system 
is a little quicker, perhaps, in operation than 
the first, does not believe it so well calculated to 
prevent forgetfulness. 


Scottish Iron Trade Dispute. 


The dispute in the iron manufacturing trade 
having been referred to arbitration, work has 
been resumed in all the works in the Coatbridge 
district. 

An arbitration conference in connection with 
the steps being taken to complete the settlement 
was held in Glasgow on March 8. Mr. H. S. 
Stoker, K.C., London, appointed by the Ministry 
of Labour and Conciliation Department, was 
chairman, and the Iron and Steel Trades Con- 
federation, and Scottish Manufactured Iron 
Employers’ Association, were represented by 
Councillor James Walker and Mr. H. Waterson 
respectively. After a protracted conference in 
private the meeting adjourned until the after- 
noon, when the Arbitration Court was held. The 
official Arbitrator, after hearing both sides, re- 
served his decision. 
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Symposium on Moulding Machines. 


There was an exceptionally well attended meet- 
ing of the Sheffield Section of the Institute of 
British Foundrymen at the Albany Hotel, 
Sheffield, when four short papers were given by 
manufacturing experts, describing the advan- 
tages of different types of moulding apparatus 

The chairman, Mr. J. T. Goopwin, said they 
had with them four representatives of mould- 
ing machine makers, all the machines being of 
a different type, so that they had an opportunity 
of making a comparison of the work that each 
machine would do and making up their minds 
which of the machines were most applicable to 
the class of work they were familiar with in 
their own foundries. 


Hydraulic Machines. 

Mr. A. S. Beecn, of the Universal System of 
Machine Moulding and Machinery Company, 
Limited, dealing with hydraulic _ pressing 
machines, said:—-The problem of moulding 
machines for Europe generally is a very different 
one from that obtaining in the United States of 
America. In the United States of America the 
quantities required off any individual pattern 
are generally very much higher than _ those 


required in Europe. 


Fig. 1. 


It will thus be seen the reason why the far- 
sighted policy of his firm had been justified in 
the last 25 to 30 years. They started, before 
they made moulding-machines, to design a special 
method of making pattern-plates, stripping- 
plates and  core-boxes in metal without 
machining, as a fundamental basis or founda- 
tion for their moulding-machines. These 
pattern-plates and stripping-plates are made 
very cheaply and very quickly and accurately, 
and consequently have opened up a new field for 
use of the moulding-machine as it has to be 
applied to European conditions. 

Obviously if it is possible to make pattern- 
plates, stripping-plates, etc., cheaply, it will also 
be possible on many occasions to put work on 
the moulding-machine for even comparatively 
small quantities, which, if the plate had to be 
specially machined, would make it impossible to 
consider the application of the moulding-machine 
for such work. It is impossible in a short time 
to describe in detail the manufacture of one of 
this type of pattern-plate, but a description of 
how to make pattern-plates and stripping-plates 
by a patented method, suitable for moulding- 
machines, without any machining, together with 
illustrations showing how the work has to be 
carried out, are available. Pattern-plates made 
with stripping-plates, without any machining 
whatever, are illustrated in Figs. 1 and 2, from 
which it is evident that it would have been im- 
possible to have machined the stripping-plates 
for the work shown thereon, and moreover, many 
of these moulds have been made to leave green- 
sand cores instead of dry-sand cores, by the 
clever design of the pattern-plates themselves. 


After designing the pattern-plate tackle, the 
firm then set to work to design moulding- 
machines to operate with their pattern-plates, 
and as illustrating that they were right in this 
initial attitude they have now well over 30,000 
machines in operation in almost every country in 
the world, and over 1,000 of these are in opera- 
tion in Great Britain to-day. 

The company manufactures principally 
pressure-machines operated by hydraulic-pressure 
or pneumatic-pressure, but —_—jolt-ramming 
machines operated by compressed-air, hydraulic- 
means or electrical-power are also made. 

Another product is the ordinary squeeze-type 
of machine, operated by compressed-air for 
special foundries who have not hydraulic- 
pressure, but who possess compressed-air plant 
and do not desire to increase their power-plant. 
Regarding the question of hydraulie-power as 
against compressed-air, as a working-agency, the 
hydraulic system enables the construction of 
machines with smaller sized pistons at a much 
lower price, and which consumes very much less 
power than compressed-air machines. ‘Thus 
there are 20 moulding-machines in the com- 
pany’s own foundry working with 5 h.p. for the 
whole series. Furthermore, it is possible with 
hydraulic-power to obtain a much sweeter move- 
ment and at a speed which can be regulated at 
will. Hydraulic methods, however, have certain 
inconveniences, such as the dangers of freezing 
and leakage, but the former must not be ex- 
aggerated in any possible way, because if the 
frost were so severe as to cause the freezing-up 
in the pipe lines to the actual machines, all 
drinking-water in the neighbourhood would he 
frozen up, and further it would be impossible 
to work with the sand in the foundry, as this 
would be frozen too. Such severe conditions, 
however, do not prevail in this country, and even 
if they did, a small addition of glycerine to the 
main water-tank, to the emptying of cylinders 
during cold weather would overcome this diffi- 
culty. With regard to leakages, this is a matter 
of careful construction and maintenance, and 
furthermore in all the latest standard types of 
machines these leakages would cause no incon- 
venience whatsoever, because all the hydraulic 
parts and connections are underground, and con- 
sequently they would not be causing the trouble 
which might exist if they were above ground. 

The compressed-air machines has an advant- 
age in as much that leakages are invisible, but 
this advantage is distinctly off-set when one re- 
members that when leakages occur an enormous 
amount of power is immediately absorbed. A 
4-in. hole in the pipe-line leading up to a com- 
pressed-air moulding-machine will account for 
an absorption of 21 h.p. The firm believe, in 
other words, in using compressed-air in the 
proper place, such as for jolting long and high 
vertical-moulds of the nature of shells or ribbed- 
pipes, and also in using it for sand-blasting, 
vibrators, etc. The use of compressed-air or 
water for pressure-machines is a matter of in- 
difference, except that the machines constructed 
for compressed-air are much larger, more 
cumbersome and more expensive. Furthermore, 
the power absorbed is far greater, and it is also 
practically impossible to use air as a studied 
means of pattern-drawing. This is the reason 
why one American firm uses a cushion of oil, 
whilst another draws the pattern by means of 
electricity. When these precautions are not 
taken the pattern-drawing without doubt is im- 
perfect. 

In the American machine alluded to, by using 
a cushion of oil they are adopting hydraulic 
methods, and this is an admission that hydraulic 
pattern-drawing is superior. In the compressed- 
air machines which the company make a 
hydraulic intermediary is always employed for 
the pattern-draw. 

Well-organised works should have at their dis- 
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posal pipe-lines of several pressures, air-power, 
hydraulic and electricity at various voltages. 
Generally speaking, well-equipped works possess 
water at a pressure for distribution for ordinary 
purposes, 750 Ibs. for use in the foundry, and a 
higher pressure is generally used by the forge 
or blacksmiths’ shop. They have also compressed- 
air at various pressures for different purposes, 
such as moulding machines, compressed-air 
hammers, sand blasts, etc. 

To sum up the author does not pose as an 
adversary to compressed-air, but as an adver- 
sary to the mentality which is partisan to one 
system or another. In other words, all the 
agents which are placed at one’s disposal must 
be used in the most intelligent manner, and to 
suit any particular class of work. 

It will be understood that in ordinary pres- 
sure-moulding, one places a frame on top of the 
moulding-box to take the excess amount of sand 
necessary for ramming-up any given mould. 
It will also be evident that after the applica- 
tion of a flat pressure-plate on a mould of un- 
dulating surfaces, one finds that the highest part 
of the pattern is rammed harder than the lower 
part, and certainly harder than the joint-line. 
To overcome this difficulty, by an ingenious 
arrangement, the top sand-frame has been 
placed underneath the moulding-box at a cer- 
tain height above the joint-line, thus putting 
the excess amount of sand at the bottom of the 
box instead of at the top. The use of barred- 
boxes on such machines is ideal, as a flat 
ramming-plate covering the whole box does the 
ramming. In certain cases a specially shaped 
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bar can be used as a rammer. ‘The sand is 
always properly rammed under the bars without 
fear of soft spots at that point. In a previous 
Paper* the author illustrated and described 
this device. 

A further advantage of this down sand frame 
method, is that as soon as the piston is placed 
to exhaust it draws the pattern. Recently at 
the company’s Paris works, some experiments 
were made with this down sand frame with rail- 
way chairs. This is a job which moulding- 
machine manufacturers have hesitated to tackle 
ever since the mechanical means of ramming 
were known, but the firm actually rammed a 
mould, containing two railway-chairs, rolled over 
the machine and drew the pattern in six seconds, 
with a machine fitted with a down sand frame, 
moulding-box, two castings in the box. The 
machine was of a roll-over type. 

Fig. 3 shows a time study for making railway- 
chairs from which it can be seen that the com- 
plete mould was produced in 0.795 seconds, or 
in other words, at the rate of well over 60 com- 
plete moulds per hour, with two castings in a 
box. No hand-ramming was done, only pressing 
the sand slightly by hand. The bars were 
rammed solidly underneath, and all that had to 
be done on the completion of the mould was to 
withdraw the loose pieces which were left in 
the mould, and which were solidly rammed under- 
neath, owing to the action of the pattern being 
pushed into the sand and not the sand into the 
pattern. This constitutes an ideal mechanical- 
moulding method, as it is extremely rapid and 
rams to required density in the important part 


* The Quantity Production of Castings, F.T.J., Vol. 37, page 177. 
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of the mould, whilst the pattern-drawing is 
accomplished automatically, leaving the mould 
suspended on the down sand frame. 

Fig. 4 shows the foundry of the French Thom- 
son-Houston Company, which they have recently 
equipped and set into operation, and which is 
now working extremely satisfactorily. In this 
particular case the author’s concern supplied 


RAILWAY CHAIRS 
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the mechanically-operated machines to go on 
with the pneumatic machines, in spite of added 
costs. 

Mr. Hunter said Mr. Beech had made a 
reference to the making of railway chairs on 
machines. They would be interested to know 
that in 1912 he was superintending the making 
o: them on a machine. They got them very 


: (TIME STUDY.) 


2 MEN ON ONE ROLL-OVER MACHINE. L. II. 


2 Castings per box. — 
0.08 


(1) Placing boxes on machine .. ‘as = .. 0.08 
(2) Putting sand into boxes with shovel and striking 
Rest 
Iron casting weight, 44 lb. (3) Placing table of machine in moulding position .. 0.04 0.04 
Rest 
Dentin ger meus. (4) Pushing lever and giving pressure. . 0.045 0.045 
Moulded on one roll-over machine, Rest 
Type R 5 (28 model). (5) Descent of piston 0.05 yal 
Materials used :-— (6) Pushing pedal and rolling over machine .. ~ cory 0.045 
2 boxes. (7) Operating lever and pattern drawing 0.045 0.045 
Rest Rest 
1 shovel. (8) Descent of piston and mould on a .. 0.05 0.05 
, (9) Removing mould and placing on mould conveyor 0.04 0.04 
1 mould transporter (roller type). (10) Lifting loose pieces A, B,C... .. 0.02 0.08 
A, B, C: Loose pieces : Rest 
_— F (11) Operating foot pedal and revolving machine 
back for new mould .. 0.10 0.04 
(12) Replacing loose pieces in pattern plate and 
cleaning plate 0.08 0.08 
0.795 0.795 
Operation No.1. Work .. 0.565 
Rest .. 0.23 
0.795 
Operation No.2. Work .. 0.61 
Rest 0.185 


0.7 


95 
Time study taken in Foundry on 14/11/28 on 4 moulds. 
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everything for the continuous casting, that is 
to say the moulding-machines, mould-conveyors, 
hoppers, sand-conveyors, sand-reviving plant, 
and erected the whole of the material and 
started up the plant. 


Pneumatic Jolt Machines. 


Mr. Hunter, of Messrs. John McDonald & 
Son, Limited, Glasgow, said he was appren- 
ticed in the making of moulding machines, 
and after that period he was asked to 
go to America. Having just previously 
worked with hydraulic machines, he was 
_ full of the last thing he had played with, and 
started doing his work with hydraulic plant. 
This was bought and put up, and they got 
satisfactory results for about two years. About 
that time his attention was drawn to what was, 
he believed, the first pneumatic-jolt machine. 
They got one down, and through the good work 
that it was producing they began to receive 
many orders that formerly had not come their 
way, so that for a period their output was in 
excess of any foundry in the locality. Having 
gone so far with that machine, he began to 
make experiments himself. They had been 
trying a method of blasting sand into boxes, 
and had got reasonably good results, but the 
trouble they experienced was that they could 
never draw the pattern properly. Consequently 
they returned to the jolt machine, and brought 
it almost to a state of perfection—almost to 
the state it was in to-day. But, in looking up 
their costs and making comparisons, they found 


out that they were rather high, and on going 


into the matter they thought that the best thing 
was to try another method of jolting, so they 


got on to the mechianical-jolt, first by belt and 


then by direct electrical motor. They carried 
on with that, and got the best results they ever 
had—better than with compressed air. They 
were forced to come back to compressed air, 
however, because they found it was useful for 


sand-blast and things of that kind. They left 
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was firmly convinced that the jolt-ramming- 
method gave the best method of packing the 
sand. The most uniform deposits of the sand 
were obtained throughout the box. 

Referring to the sand-slinger machine, he 
said it was a very effective machine in every 
respect, dispersing the sand throughout the box 
and in every way equal to a jolter, but it had 
the disadvantage that one always had to draw 
and turn the pattern by hand. In the latest 
plant, designed for a big foundry, they had 
urranged a method of screw conveyors carry- 
ing sand to hoppers above the machines. As 
a result, output was as large as possible. Such 
things might not be very well adapted for ordi- 
nary jobbing, but, as a general rule, the mould- 
ing machine was not in a_ jobbing foundry, 
although there were cases where it was. From 
his own experience, he would say that, where 
there was the volume of work, any such machine 
would cut the production bill at least in half 
and produce better results. 

With regard to his own particular machines, 
he claimed that they were the most substantial 
of the type on the market. Also that they 
were the best machines for ordinary everyday 
production, whether it was for quickness of out- 
put or for really good work. He would make 
it quite clear that, although they supplied the 
pneumatic machine, they were quite at one with 
Mr. Beech that it was not an economical way 
of doing it, and in many cases they recom- 
mended the electrically-operated machines. 
They could equally well be operated by a belt 
pulley. Those were the most inexpensive pro- 
ducers amongst moulding machines. He had 
satisfied himself entirely on that score, but the 
fact remained that in the foundry compressed 
air was of value, and when one had it in the 
foundry one might as well make as much use of 
it as possible and apply it to a moulding 
machine at the same time. But it was not an 
economical way of doing it. They also claimed, 
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satisfactorily turned out, and the time of the 
work would compare favourably with the case 
they had just heard about. He had come to 
the conclusion, bearing in mind his experience, 


that the jolt-machine was the best, because he 


among other things, that they produced much 
more solid and substantial machines that gave 
long years of wear, and he did not think he 
need emphasise that in Sheffield, where so many 
had been at work for so many years. Their 
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activities were not by any means confined to 
this country, and that fact had been proved 
very prominently in the last two months, be- 
cause, if they had been dependent on orders for 
home, they would have been in an extremely 
bad position, whereas actually they were very 
busy, because orders had been pouring in from 
the Dominions and foreign countries. Their 
latest orders had been mostly from Belgium and 
France. That might be considered strange by 
some people when it was borne in mind that the 
principal foreign competitor came from that 
country, but the fact told of a situation he need 
not elaborate. 

Mr. Hunter then exhibited a number of lan- 
tern slides illustrating his firm’s machines. 


Adaptable Machines. 

Mr. F. J. Coox, M.I.Mech.E., said that it was 
obvious from the remarks of the previous 
speakers that they were concerned with plants 
requiring big capital-outlay, running-costs, and 
consequent maintenance-charges, which could 
only be entertained where there were very large 
outputs which would warrant the expenditure. 

The machines which he had been asked to 
explain, however, by reason of their requiring 
very little capital-outlay, and with practically 
negligible running and maintenance-charges, and 
by their extreme adaptability, made them an 
economical proposition, and at home, alike in 
the foundry running a couple of pot-furnaces, or 
in plants with the largest possible outputs. 

They could be used in conjunction with ram- 
ming by hand, by squeeze-arrangements (for 


Fie. 5. 


work adaptable to squeezing), and in conjunc- 
tion with sand-slingers, either on the turntable- 
system, or attached to the locomotive-type of 
such machine. 

The name ‘“ adaptable ’’ given to the machine 
is thought to be well deserved, for viewed from 
any or every angle, its adaptability could be 
easily and readily demonstrated. It has been 
said that ‘‘ there is a machine for every job,”’ 
and ‘‘ a job for every machine,’’ but it could be 
claimed for the ‘‘ Adaptable ”’ that, within their 
capacity (which is that of man-handled boxes), 
they had a wider range of application than any 
other one type of machine. This, no doubt, 
accounted for their popularity, and the enormous 
number, ranging into thousands, which had 
been sold for making castings in all kinds of 
metal. 

The ‘‘ Adaptable ’’ could be used as a straight- 
draw or turnover-machine, in conjunction with 
or without strippers and stools, and with single 
or double-sided plates, and could also be 
readily arranged with a duplex-movement of 
pattern-draw, for such items as_ air-cooled 
cylinders, where the vanes were first drawn 
through strippers, and the mould simultane- 
ously raised from the pattern-plate. To change 
to either of these methods, or to change a pat- 
tern-plate and reset the machine took no more 
than two minutes in extreme cases. 

. The “ Adaptable’ can be altered in a few 
seconds, by merely turning a key, to accommo- 
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date moulding-boxes from 12 to 20 in. wide in 
the standard machine, and from 18 to 26 in. wide 
in the large machine, with any length up to 
30 in.; whilst two machine can be worked in 
unison to take plates up to 6 to 8 ft. long, and 
when not required in this manner, the two could 
be worked independently as separate machines. 

With some types of moulding-machines, only 
pattern-plates with definite thickness, width and 
length, with separate registration for the 
machine and box parts, could be used, which 
entailed extensive machining. The ‘‘ Adapt- 
able,’”? however, would accommodate any type 
of pattern-plate (within the dimensions stated), 
from a plaster-side, to a pattern-plate of the 
least permissible thickness, and _ invariably 
existing plates made for other types of machines 
and moulding-methods could be used. 

It could be claimed for the ‘‘ Adaptable ”’ that 
no moulding-machine had a more perfect pat- 
tern-draw or had a method less liable to wear 
and get out of order as the following descrip- 
tion would serve to demonstrate. 

The vertical stand of the machine (Fig. 5) con- 
sisted of a cylinder containing a trunk-piston 
carrying a crosshead on which was threaded two 
tee-uprights, one on either side. The tee- 
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uprights—to the top of which the pattern-plate 
was attached—are each supported and guided by 
two gunmetal bearings, one above and one below 
the path of the crosshead. 

The pattern-draw was effected by the handle in 
front of the machine, actuating a crank and 
sliding gunmetal-shoe on the crosshead, which 
converted the circular movement of the handle 
into a reciprocating movement of the piston and 
tee-uprights, thus raising or lowering the pat- 
tern-plate. When in the ramming-position, the 
crank was on a dead-centre, ensuring rigidity of 
the pattern-plate whilst the ramming was being 
performed. 

As in converting the circular movement of the 
handle into a reciprocating movement of the 
tee-upright, the crank had to pass over this 
dead-centre, and it would be seen that the first 
movement of the pattern-plate would be 
extremely slow, which, in conjunction with the 
perfectly vertical-draw assured by the arrange- 
ment of mechanism described, made the ** Adapt- 
able”? pattern-draw ideal. 

Another further distinct advantage was in 
having only to draw the pattern-plate, the weight 
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of which helps the operation—the box part re- 
maining solidly in the position as rammed—as 
against lifting the whole weight of the moulding- 
box and sand, often on four pins attached to 
overhanging brackets from which it was well- 
nigh impossible to prevent spring, and unequal 
movement, even when lifting pins were adjusted 
to each box, which one found seldom done in 
workshop practice. It would be obvious that 
the pattern-draw mechanism described, requires 
absolute linability. 

The whole of the working parts were circular, 
facilitating machining to very fine limits, by 
grinding, and as the operation of the pattern- 
draw can be effected by the application of the 
thumb and one finger only, is evidence of the fine 
limits to which the machines were made. They 
were a thorough engineering job, strictly inter- 
changeable, made to jigs and close-limit gaug- 
ing, and practically the whole of the working 
parts were totally enclosed and dust-proof. 

The amount of pattern draw was 6 in., which 
was invarably more than ample, but, with the 
straight-draw method, patterns of much greater 
depth than this could be accommodated, for, 
before the full stroke of the draw had been 
reached, the pattern would be free from the 
mould. 

A problem usually arising from the installa- 
tion of moulding machines was that of provid- 
ing a sufficient supply of the necessary cores to 
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meet the greater output of moulds. ‘ Adapt- 
able ’’ core-machines, with almost as many claims 
as those put forward for the moulding machine 
have been devised. 

Fig. 6 shows a rollover-type of ‘‘ Adaptable ”’ 
core-machine, which could be attached either to 
a bench as shown, mounted singly on a suitable 
cast-iron stand, or mounted in duplicate, Fig. 
3, in a similar manner. Boys, and particularly 
girls, were limited more by the size of box they 
could conveniently roll over, than by the actual 
weight of core to be dealt with. The machine, 
shown in Fig. 6, was in the drawn-position, it 
would accommodate core-boxes much beyond the 
size usually allotted to youths or females. 

When in the ramming position, the core-box is 
near the floor, giving a distinct advantage both 
for the ease of filling in the sand, and ramming. 
After ramming in the usual way, by hand, 
the core-plate was placed on top, the side- 
brackets brought over, and clamped in position 
by means of the star-handle shown. The whole 
was rolled over on the trunnions of the machine, 
which required very little effort, and the core 
and box drawn away from each other by the star 
handle previously referred to. The vertical 
position of the machine, when ramming, and 
again when drawing the core, was maintained by 
the small lever-clamp shown. 


(To be continued.) 
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Cast Iron for Automobile Engines. 
By Jay. 


The rapid strides made by the motor industry 
in the perfection of their product together with 
the extensive use of aluminium alloys may make 
cast iron appear to the casual observer a thing 
of the past, or rapidly approaching such a state. 
Aluminium is in general use for crankcases, and 
in the most advanced practice aluminium 
cylinders with pressed steel liners are also in 
use. Even in the motor-cycle industry at least 
one production machine is fitted in this way. 
Cast iron is not the only victim to the ever- 
increasing attacks of aluminium. Not only are 
aluminium pistons in genera] use, as steel con- 
necting rods are to some extent being replaced 
by heat-treated aluminium forgings. 

Only by such advance will the true value of 
these various alloys be discovered, and it may 
be found that while certain parts of the engine 
can be made with great advantage in aluminium, 
certain working surfaces, such as the cylinders, 
are more convenient and suitable when made 
from cast iron. Cast iron is in general use for 
commercial vehicle cylinders, motor-cycle cylin- 
ders and in motor cars for cylinder andcrankcase- 


is no need for extremely low-phosphorus metal, 
say, 0.2 per cent. (max.). At the other end of 
the scale high-phosphorus metal certainly in- 
creases the tendency of the iron to ‘‘ draw,” 
and many such troubles can be eliminated by 
reducing the phosphorus from over 1.0 down 
to 0.6 per cent. In using high-phosphorus iron 
for pistons, considerable trouble is often met 
with due to a draw-hole in the boss, and it is 
an astounding thing that this drawn portion 
seldom if ever occurs in the centre, so that 
machining would remove it. By reducing the 
phosphorus content, nearly all this trouble can 
be overcome. Admittedly other methods exist, 
but they are generally more costly. Good re- 
sults may be obtained from metal containing 
phosphorus with a range of 0.2 to 0.6 per cent. 

Manganese.—Fairly general agreement exists 
regarding the manganese limits allowable. A 
medium-high manganese is an advantage for 
automobile castings, as a clean fluid iron with 
the sulphur content taken care of, is a decided 
help in the production of a casting which will 
machine up clean. A manganese content of 


TaBLe I.—Compositions as enunciated by Various Authorities. 


Reference. | 
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Physical tests of bars (tested as cast) from 
above mixture. 


Casting C Lbs. | Def., 
thickness. entres. transverse. | in. 
}-in. sq. 12 in. 570 0.22 

0.875-in. dia. 12 in. 1,607 0.16 


Analysis of above bars (bath cast from same 
ladle) :—T.C., 3.30; Si, 1.41; Mn, 0.92; and P, 
0.46 per cent. 

Class B.—Motor car cylinders, flywheels, pis- 
tons (cast in dry sand). (Silicon, 1.70 to 2.00 


per cent.) 
An example of such a material is given below: 
Mizture :— 
per cent. 
Low phosphorus pig-iron 


Scrap iron (of known analysis) 15 
Mild steel scrap 


100 


Physical tests of bars (tested as cast) from 


above mixture :— 


Casting | Lbs. Def., 

thickness. Centres. | transverse. in. 
f-in.sq. | | 536 0.20 

0.875-in.dia. 12in. | 1,400 0.19 
lin.sq. | 3,444 0.20 


| Tc. | | Mm | | Remarks. 
Evans, Proc. LB.F., 1921-2 — | 3-8 | | 
Judd, {| 3-0 | | | Cylinders in general. 
3.10 | 1.60 | 1.00 | 0.09 | 0.80 |” Water-cooled cylinders. 
in iat os | 3.10 | 1.90 | 0.80 | 0.10 1.00 Air-cooled cylinders. 
Harley ” 19234 {| = | yd 1.00 0.12 oan General practice. 
” ” *” 3.90 | 1.85 | 1.00 0.10 0.08 Low-phosphoric cylinder iron. 
‘i ch » | 8.45 | 1.75 | 0.90 | 0.10 | 0.90 | Phosphoric cylinder iron. 
1.40 — | 0.10 | 0.40 
Molyneux ,, 1926-7 3.20 | 2.00 0.50 | (Max.) | 0.50 Cylinders. 
Faulkner, F.T.J., June 5,1924 3.40 1.60 | 0.75 | 0.07 | 0.65 Cylinders (Sunbeam Co.). 
Moldenke ,, Nov. 2,1922) 3.25 2.25 0.65 | 0.08 | 0.40 Cylinders (light). 
am = os pa 3.25 2.00 | 0.75 | 0.08 0.40 Cylinders (medium). 
¢ 9 | 
J. Leonard ,, April 17, 19244 | | | | Motor cycle cylinders. 
top castings. In examining the various irons 0.70 to 1.0 per cent. will be found ample to 


used for automobile work one remarkable fact 
is brought to light, namely, the general agree- 
ment of the composition limits suitable. 
Table I is compiled from various publications 
appearing from time to time. 

Considering the enormous’ variety of 
cylinders, their thickness and weight, it is re- 
markable that the variations, with the excep- 
tion of the phosphorus, are so small. Auto- 
mobile iron does ‘not call for an exceptionally 
high-grade material, either as regards compo- 
sition or properties. What is required for this 
work is an iron which shall be uniform, tough, 
and resistant to wear, and further shall be of 
such a composition that drawing or other cast- 
ing ailments shall be reduced to a minimum. 

Chemical Specification. 

Total Carbon.—It is a relief to find that the 
general craze of low total-carbon has not spread 
to the automobile foundries. The extreme limits 
given in Table [ are from 3.0 to 3.9, and the 
general agreement is round about 3.4 per cent. 
It may therefore be taken that 3.2 to 3.6 per 
cent. is a perfectly safe range, and, fortunately, 
is easily obtainable in ordinary practice. 

Phosphorus.---Probably in no other branch of 
iron founding is opinion so sharply divided on 
the phosphorus content as in automobile work. 
Three opinions exist, namely, those who favour 
below 0.4 per cent., those favouring over 0.6 
per cent., both avoiding the 0.4 to 0.6 per cent. 
range, and, finally, the third party who say the 
others are all wrong, and hence make their 
cylinders with 0.5 per cent. phosphorus to prove 
it. The pressure tests which automobile cylinders 
are subjected to are quite moderate, hence there 


suit these requirements. 

Sulphur.—Sulphur up to 0.15 per cent. can 
be used without any harmful effects, provided 
an excess of manganese is present. The B.E.S.A. 
specifications for automobile cylinders, pistons, 
and piston-ring pots limit the sulphur to 0.12 
per cent. (max.). It is quite an easy matter 
to keep within this limit, and it is preferable 
to do so, on the grounds that the iron will 
pass this specification, should it be called for. 

Silicon.._Automobile cylinders are not sub- 
jected to high or excessive temperatures, both 
temperature and pressure being moderate. 
There is no need therefore to work with border- 
line compositions, the main requirement being 
to obtain an iron with good wearing qualities. 
This can be obtained by varying the silicon for 
different grades of castings. Silicon contents of 
1.4 to 2.0 per cent. will be found satisfactory, and 
it is desirable further to split this into two 
grades as given below. A third grade con- 
taining more silicon is also used for such cast- 
ings as motor-cycle cylinders. 


Classification of Automobile Castings. 
Class A.—Commercial vehicle cylinders. 


Fly- 
wheels and the like. 


(Silicon, 1.40 to 1.70 per 


cent.) 
An example of such material is given below: 
Mizture :— 
per cent. 
Low phosphorus pig-iron . 50 
Scrap iron (of known analysis) 25 
Mild steel scrap ; 25 
100 


Tensile bar turned from broken half of 
0.875 in. round bar gave 16.04 tons per sq. in. 

Analysis of round bar (all bars cast from same 
ladle) :—C.C., 0.74; Gr., 2.51; Si, 1.84; Mn, 
0.86; S, 0.095; and P, 0.56 per cent. 

Class C.—Motor cycle cylinders (cast in dry 
sand); pistons (cast in green sand); engine 
details, ete. (Silicon, 2.00 to 2.50 per cent.) 

An example of such a material is given below: 


Mizture :— 
per cent 
Low phosphorus pig-iron . 40 
Scrap iron (of known analysis) 50 
Mild steel scrap 
100 


Physical test of bar (tested as cast) from 
above mixture. 


Casting | Lbs. Def., 
thickness. Centres. transverse. | in. 


Analysis of bar (cast in green sand):—T.C., 
3.50; Si, 2.46; Mn, 0.87; and P, 0.63 per cent. 

It will be noted that cast iron to grade ‘‘ A”’ 
analysis above, fulfils B.E.S.A. specification for 
sand-cast piston ring pots, and also overlaps 
Air Board specification (KII) for cast-iron 
cylinders for aeroplane engines. The above 
compositions also fulfil the B.E.S.A. specifications 
for automobile cylinders, pistons and flywheels, 
and the accompanying physical tests (4 in. 
and 1 in. sq. bars). 


Although considerable agreement exists in 
respect to the composition of cast iron for auto- 
mobile work, the same cannot be said of the 
mixtures that go to make such castings. Cold 
blast and semi-cold blast irons are used by some 
manufacturers, others using various “‘ cylinder ’’ 
pig-irons. Refined irons are also finding favour 
mainly due to their regular analysis and 
moderate price. The use of steel scrap is some- 
times favoured, and at other times strictly 
avoided. 

For automobile work, a low-carbon cast iron 
is not necessary, and therefore it is not essen- 
tial to add large quantities of steel scrap to 
the mixture in order to reduce the total car- 
bon down to 3.0 per cent. It is well to bear this 
in mind as it is cheaper from the point of view 
of coke consumption to limit the steel to say 
25 per cent. 


: 
Mixtures. 
+ 
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Trade Talk. 


THe ANNvuAL Dinner of the Derby Graduates’ 
Centre of the Institute of Automobile Engineers 
was held recently at the King’s Café, Derby. 

Durinc Fresruary Clyde shipyards launched 14 
vessels of an aggregate tonnage of 34.480, making 
a total for the two months of the year of over 
70,000 tons. 

Ir 18 ESTIMATED that the dispute in the Scottish 
wrought-iron industry in the Coatbridge district, 
which ended on March 2 has cost the Iron and Steel 
Trades’ Federation over £6,000. 

AN OUTBREAK OF FIRE at the power-house of 
Cammell, Laird’s shipbuilding works. Birkenhead. 
on February 5, caused damage to the main switch- 
board and electrical fittings and plunged the whole 
works into darkness. 

THE THIRTEENTH ANNUAL Swiss Industries Fair 
will be held at Bale from April 13-23. More than 
a thousand firms will exhibit. Railway concessions 
will be granted by the Swiss and German State 
Railways to British visitors to the Fair. 

THe secretary of the Sinclair lron Company, 
Limited, states that the requisite number of 
acceptances having been received from shareholders, 
the scheme for amalgamation with other interests, 
involving the formation of a new company, will now 
proceed. 

Tue Execurive or tHe Amalgamated Engineering 
Union have decided to present the Union's Award of 
Merit to Mr. Harry Hopkins, the Glasgow district 
secretary. for distinguished services to the organi- 
sation. Mr. Hopkins has been a member for 34 
years, and a branch full-time official for 30 years. 

A CINEMATOGRAPH FILM illustrating the various 
stages in the manufacture of screws from the 
mining of iron ore in Spain to the production in 
Birmingham of the finished article was exhibited 
by Messrs. Guest, Keen X Nettlefolds, Limited, 
in the Cory Ifall, Cardiff, on Tuesday night. An 
accompanying descriptive lecture was given by Mr. 
M. H. Tollit, of the company’s head office. 

Messrs. Fercuson Brorners (Port GLascow). 
Limirep, have just launched complete with 
machinery on board, a powerful twin-screw tug for 
the State of Baroda, named ‘* Dhairya.”’ The 
vessel is fitted with twin-screw  triple-expansion 
engines. and one large marine boiler, has indepen- 
dent air-circulating, feed and bilge pumps, steam 
steering gear, electric lighting and fire pumps. 

Tue British ALuMinium Company, have 
opened a new bratich office and warehouse at 66, 
Kirkstall Road. Leeds, under the management of 
Mr. C. F. Batstone. As at the London, Birming- 
ham, Newcastle and Glasgow warehouses, aluminium 
will be stocked in all of the standard forms—ingot 
and semi-manufactured. The new telegraphic 
address is ‘‘ Aluminium, Leeds,’’ and the telephone 
number Leeds 28343. 

THe ApMmiRALTY HAVE placed contracts for two 
destroyers with Messrs. R. & W. Hawthorn, Leslie 
& Company. Limited, of Hebburn-on-Tyne, and for 
two other destroyers with Messrs. John Brown & 
Company, Limited, Clydebank. Contracts for 
building four other vessels, it is understood, will 
be divided between Messrs. Palmer’s Shipbuilding 
& Iron Company, Limited, and Messrs. Swan, 
Hunter & Wigham Richardson, Limited. 

A CABLE FROM VANCOUVER states that Messrs. 
William Cooke & Company, Canada, a subsidiary 
of the Sheffield company of the same name, are to 
establish steelworks in Vancouver with a capacity 
of 20,000 tons per annum. According to a state- 
ment of the Minister of Mines to the Legislature 
on the occasion of the second reading of the Iron 
and Steel Bounties Bill, the company will receive 
under the provisions of this Bill a bounty of $1 
a ton up to a maximum of 20,000 tons annually. 
The company intends to utilise the scrap iron avail- 
able in British Columbia and Alberta to produce 
steel shapes. 

AN EXTRAORDINARY GENERAL MEETING of Messrs. 
Sir W. G. Armstrong, Whitworth & Company, 
Limited, was held on March 6 for the purpose 
of confirming as special resolutions extraordinary 
resolutions carried at the meting of the company 
held on February 19 last, having relation to the 
capital and articles of association of the company, 
and being consequential on the scheme of reorgani- 
sation approved at a series of meetings of the 
holders of the debenture stocks, notes, and shares of 
the company, held on that date. After some dis- 
cussion the resolutions were put to the meeting 
and carried nem. con. 

AN INTERESTING ship-repairing contract has 
been completed by Messrs. Palmers Shipbuilding and 
Iron Company, Limited, at Jarrow. The Ellerman 
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liner ‘‘ City of Lancaster’’ was damaged in the 
Thames through collision with an 18,000-ton tanker. 
Her hull was badly indented about 90 ft. from the 
stern and a large area of the shell plating to the 
full depth on the starboard side was torced into the 
hold space. A feature of the damage was that the 
distortion caused to the plating by the severe blow 
of the collision did not tracture any of the plates 
or cause any of the shell rivets to shear. In order 
to repair the ship she was cut completely in two 
through the damaged area, and five additional feet 
were udded to the original length. 

THE ANNUAL MEETING of the North of England 
Association of Iron, Steel and Metal Merchants was 
held at Midalesbrough on March 5, when Mr. J. F 
Potts, of the Wear Dismantling Works, Sunderland, 
was elected president, and Mr. A. A. Clarkson 
(Messrs. Edward Sisterton, Limited, Newcastle) vice- 
president; Mr. T. R. McKendrick (Messrs. Scott 
Brothers, Limited, Middlcsbrough) was re-elected 
hon. treasurer; and Mr. J. Hegg, hon. auditor. The 
retiring president, Mr. Thomas Metcalfe, in his 
address, said he thought the manufacturer was be- 
ginning to realise that the merchant was not an 
interloper, but a useful ally who had sunk not only 
his capital but also his experience in seeking out 
markets and trying to improve the trade of the 
country. 

Sie Jostan Stamp, in his address at the annual 
meeting of the London, Midland & Scottish Rail- 
way Company on March 1, referring to the efforts 
made towards ensuring safety of passenger travel, 
said that a further step had been taken by the 
construction of vehicles in steei. When an existing 
order for construction had been completed, they 
would have upwards of 500 vehicles constructed 
wholly of steel. For many years past they had used 
only steel underframes for carriage stock. Discuss- 
ing the reasons for the loss of freight-train revenue 
sustained during the year, Sir Josiah said that 
the coal traffic was particularly bad, and, ignoring 
the year 1926, realised £700,000 less than the pre- 
vious worst year since amalgamation—-1925. The 
reduction in production of pig-iron by 935 per cent. 
and steel ingots and castings by 6 per cent., was 
the chief cause of the reduction in mineral receipts. 
While 1927 was a good year for iron-ore traffic the 
fact that their carryings in 1928 fell by 532,000 
tons, or 11 per cent., has consequences far beyond 
a loss of £77,000 in receipts from that traffic. 

THe GRINDING, AND PuLVERISING OFFicEes of 
International Combustion, Limited, 11, Southamp- 
ton Row, London, W.C.1, report that new orders 
have been received for the fellowing equipment :— 
For England: Three 7-ft. by 36-in. Hardinge 
pebble mills and three Andrews classifiers for 
grinding ceramics; one 3-ft. one-surface Hum-mer 
electric screen for screening cocoa liquor; and one 
4-ft. two-surface Hum-mer electric screen for screen- 
ing slag. For India: One 7-ft. by 48-in. 
Hardinge ball mill, for grinding lead/zinc 
ore. For Australia: Two 4-ft. by 5-ft. Hum- 
mer screens, for screening lead/zinc ore, and two 
8-ft. and two 4-ft. single-body tandem Hum-mer 
electric screens, for screening coal. For South 
Africa : One Raymond pulveriser, for grinding coal. 
For Norway: One 4-ft. by 7-ft. and two 4-ft. by 
5-ft. Hum-mer screens, for screening granite. For 
France: Twelve 8-ft. by 60-in. and one 3-ft. by 
18-in. Hardinge ball mills for grinding coal and 
coke; one 3-ft. by 18-in. Hardinge pebble mill, for 
grinding felspar; and one two-roller Raymond mill. 
For Austria: One three-roller Raymond mill, for 
grinding tale. For Spain: One five-roller Raymond 
mill, for grinding phosphate. For Italy : One Ray- 
mond pulveriser, for grinding tale crystals. 


Company News. 


Mather & Platt, Limited.—The annual meeting 
was held in Manchester recently. Mr. Lovis E. 
Matuer, chairman of directors, who presided, 1e- 
ported a general increase in business during the 
year. Electrically, they had further developed tie 
standardisation of their dynamos and motors, result- 
ing in increased sales. Their geared generators and 
converting plant had also been in demand, so that 
their total output of electrical machines for 1928 
constituted a record in the history of the company. 
In their pump department their improved designs 
had met with gratifying success. Their fire engi- 
neering section had suffered to some extent from 
depression in industries where automatic fire protec- 
tion was usually in greatest demand. With regard 
to business for the current year, the outlook at home 
seemed somewhat brighter. Abroad they continued 


to make progress in those countries where condi- 
tions were fairly normal. 
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Personal. 


Mr. J. M. Primrose, manager of the Granze- 
mouth Tron Company, Falkirk, is suffering from a 
nervous breakdown and has gone for a trip to 
Egypt to recuperate. He is not expected to be 
back at work for five weeks. 

Mr. G. Ducuip, of T. E. Gray & Company. 
Limited, 119, High Holborn, London, W.C.1, has 
changed his address from 4, Mill Road, Islip, 
Thrapston, Northants, to Little Dene, Weedon Road, 
Northampton. 

Sir Freperick Mitts, Br., chairman and joint 
managing director of the Chemical and Metallurgical 
Corporation, Limited, has found it necessary to 
resign from the board. A year ago he resumed 
active control of the Ebbw Vale Steel, Iron and 
Coal Company, Limited, and its subsidiaries, and 
it has become increasingly difficult for him to find 
sufficient time to do justice to both companies. At 
the same time, Mr. Walter McDermott and Mr. 
Atkinson Adam, directors, have asked to be relieved 
of their duties. In the place of Sir Frederick Mills, 
Dr. E. P. Andreae, has been elected chairman, and 
Mr. Francis Arnatt has been appointed joint manag- 
ing director to act with Mr. Stanley Smith. 


Wills. 


Mereatre, Sin Cuartes, of Godalming, 


railway engineer ... £118,015 
Attorr, M. H., founder of the Don Forge 

& Engineering Company, Limited, 


Obituary. 


On Marcu 6. the wifé of Mr. H. L. Reason, 
Past-President of the Institute of British Foundry- 
men, died at Wolverhampton. 

THE DEATH OCCURRED on March 7 of Mr. A. C. 
Pain, who was, for about 45 years, chief draughlits- 
man of Messrs. Belliss & Morcom, Limited, the high- 
speed engine makers of Birmingham. He was the 
originator of the application of forced lubrication 
to the moving parts of high-speed steam engines. 
which raised their mechanical efficiency to a very 
high level. 

THE DraTH occuRRED on February 22 of Mr. 
James Bower, patternmaker at the Forth & Clyde 
& Sunnyside Iron Company, Limited, Falkirk. He 
was the eldest son of the late Mr. Alexander 
M’Donald Bower, who was for many years manager 
of Messrs. M. Cockburn & Company’s Foundry, 
Falkirk. and later with Messrs. R. & A. Main, 
Gothic Works, Camelon. 

Mr. a director of the Linthorpe- 
Dinsdale Smelting Company, Limited, and a well- 
known figure in the industrial and commercial life 
of ‘Tees-side for nearly half a century, died at 
his residence in Bournemouth on Tuesday, aged 72. 
His father, the late Mr. Edward Williams, was 
the founder of the Linthorpe Ironworks, and when 
he died in 1886, Mr. Illtyd Williams took over con- 
trol, and was chairman of the company when amalga- 
mation took place with the Dinsdale Company. He 
was formerly a_ director of Messrs. Bolckow, 
Vaughan & Company, Limited Mr. Williams had 
lived at Bournemouth during the past few years. 


New Companies. 


Metal Mouldings, Limited.—Capital £5,000. Solici- 
tors: Macdonald Stacey & Mant, 2, Norfolk Street, 
London, W.C. 

Steel Parts, Limited, 267, Castle Street, Dudley.— 
Capital £10,000 in £1 shares. Directors: A. Shirlaw 
and J. W. Hughes. 

Stainless Processes, Limited, 43. London Wall, 
London, E.C.—Capital £100. Manufacturers of stain- 
less steel. Directors: J. Sockett and W. Hooker. 

Fewlex, Limited, 14. Clarges Street, London, W.— 
Capital £10,000. Experimental engineers, etc. 
Directors: F. E. Waller, A. Ward and W. A. Lane. 

Winkworth Engineering Company, Limited, 837, 
Woodbridge Road, Ipswich.—Capital £4,000 in £1 
shares. Directors: 8. H. Winkworth and P. R. 

eck. 

Fred Hartley, Limited.—Capital £500. Tron- 
founders, etc. Directors: F. Hartley, Sunnyroyd 
Terrace, Colne; Eliza Hartley and ‘Susan E. Wad- 
dington. 
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TRADE MARK. 


SHEFFIELD STANDARD GANISTER 


ved If a Cupola man shall pause from his lining, 

ills, And, full of despair, raise his voice in repining, 

and You will say to him, ‘ Bill! 

ag- Now what is your will ? 

Say, what is your woe and why are you whining ? ”’ 


If William’s the man that I have in my mind 
He will say to you, ‘‘ Boss, tha’ wert never unkind, 
015 But tha’s buying us stuff 
Not sticky enough, 
Not plastic and tough, never likely to bind. 
146 ** This rubbish is Ganister—only i’name 
It’s not the ‘ Best Sheffield,’ so well known to fame. 
It’s price cutting muck 
That gets us no luck 
But brings half the troubles for which we get blame. 


** The lowest price stuff’s never cheapest i’t’end 
son, Watch the quality, too, when tha’s money to spend. 
dry- Our coke is the best 

: And we buy it on test, 
- But for lining t’owd Cupola—why it’s owt that they send!’’ . 
od “ Why, Bill,’ you will answer, ‘I’m sorry, my lad, 
wf I know it’s hard work when the Ganister is bad. 
_ You shall have your own way 

Now what do you say? 

What’s the very best Ganister you’ve ever had? ’’ 


ition 
ines. 
very 
‘“* Why, Sheffield Standard Ganister is t’only kind to buy ”’ 
Mr. Bill said and wiped a tear of joy from out his bright blue eye. 
lyde ‘*T used it in my youth 

He And I tell thi’ Sir, the truth 


nder Tha’ll never want to change again nor think as t’price is high.’’ 
ager 


lain, 


= QUALITY IN GANISTER 


life 
d at 


1 72. Much harm has been done to the Ganister Industry by the indiscriminate sale of low grade 
Pane mixtures as “ Best Ganister.” 

alg The results of their use have given vendors of high priced Ganister substitutes an 
ion, opportunity that would never have occurred if all makers of Ground Ganister had 
heen maintained a fair price for a high quality material likely to give the best possible 


service to the user. 


Such a grade is now being made in large quantities and of guaranteed high quality, hand 
selected, raw materials under the description— 


solici- 


“STANDARD SHEFFIELD GANISTER” 


ley.— 


lirlaw by the 

Wall, 

a GENERAL REFRACTORIES Co., Ltd. 
SHEFFIELD. 

in London. Glasgow. 

P. R. Telegrams :— 
Bae Sheffield 22311. “ Refractory, Sheffield.” 
‘Wad 


ad, 
int 
und 
ind 
At 
Mr. 
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Iron and Steel Markets. 


Pig-lron. 


MIDDLESBROUGH.—The position in the Cleve- 
land iron industry continues extremely difficult to 
summarise in brief terms, both producers and con- 
sumers alike being subject at the moment to a 
scarcity of supplies for which no immediate remedy 
can be readily suggested. The rising cost of raw 
materials is also creating a growing apprehension 
that ironmasters will be compelled to pass on to the 
consumer the increased cost of production in the 
form of increased prices of pig-iron. Hence con- 
sumers are quite keen to make purchases forward at 
current rates, and heavy forward sales are reported 
of late. These have chiefly been negotiated with 
local works, but business in Scotland has improved 
since the dispute in the wrought-iron trade was 
settled, and the inquiries from overseas are also 
on a somewhat better scale. Having extremely low 
stocks and having sold virtually the whole of the 
current month’s output, Cleveland ironmasters are 
undoubtedly in a strong position, and there is little 
doubt that were they disposed to take advantage 
of the present scarcity, they could enforce higher 
prices. So far, however, no change in prices has 
been disclosed, quotations ruling as follow:—No. 1 


Cleveland foundry iron, 69s. 6d. per ton; No. 3 
G.M.B., 67s.; No. 4 foundry, 66s.; and No. 4 forge 
65s. 6d. per ton. 


Not for a long time past has the market for East 
Coast hematite experienced such active conditions as 
reported at present, the entire output of the local 
furnaces now going promptly into consumption, 
while most of the works have very healthy order 
books. In these circumstances producers feel justi- 
fied in placing the industry on a fair economic basis, 
and a further rise of 6d. per ton brings the price 
of mixed numbers up to 73s. 6d., and of No. 1 quality 
to 74s. per ton. On the North-West Coast also 
the tendency is to increased prices, the current 
quotation for Bessemer mixed numbers having ad- 
vanced to 74s. per ton at works. 


LANCASHIRE.—A revival of buying interest in 
foundry pig is now a marked feature in_ local 
markets, and new business is much more in evidence 
than has been the case for some months past. There 
is also a marked absence of weak selling by pro- 
ducers, although there are occasional sales of pig- 
iron at cut rates by merchants who bought before 
the last advances. Meanwhile, quotations are firm, 
Staffordshire makers now all offering at about 
72s. 6d. per ton. Derbyshire brands at from 70s. 6d. 
to 71s., Cleveland at 80s. and Scotch at 88s. to 90s., 
ail delivered Manchester or equal. 


THE MIDLANDS.—Although quiet the 
moment, it is considered likely that there will be 
rather more business developing shortly, although it 
has to be borne in mind that quite a good propor- 
tion of consumers contracted forward at the old 
rates, and the iron foundries, generally speaking, 
are not exceptionally busy; in fact, in certain trades 
the reverse is the case. Producers, however, are 
holding firmly to the prices of 59s. and 62s. 6d. for 
Northampton and Derbyshire irons respectively, 
and North Staffordshire No. 3 is at between 65s. 6d. 
and 67s. 6d. f.o.t. There has been here and there 
a little price-cutting by merchants, but not to any 
great extent. 

SCOTLAND.—The dispute with the malleable 
workers having been settled, the works have re- 
opened and conditions are, therefore, slightly better. 
The founders are now inclined to take more interest 
in forward business, and some further moderate 
tonnages have been bought ahead. The Scotch 
makers have announced that the basis price for 
No. 3 foundry is now 72s. 6d. per ton at the fur- 
naces, but this is subject to certain adjustments with 
regard to carriage. 


Finished Iron. 


Since last reported there has been little or no 
change in the general situation, unless it is that 
the price of crown iron is appreciating still fur- 
ther, due to some extent to the somewhat improved 
demand, but more so to the fact that forge pig- 
iron is costing more. There is still a great deal 


of competition for the inquiries now developing, and 
there is not sufficient volume of business materialis- 

Crown iron 
and nut and 


ing to keep the works fully occupied. 
prices vary from £9 5s. to £9 1is., 


bolt iron from £8 15s. to £9. Staffordshire marked 
bars are unchanged at £12. The makers of the latter 
continue to be fairly well occupied, but orders for 
nut and bolt iron are very poor, and the position 
is not likely to improve while Continental iron is 
to be had at its present figures. 


Steel. 


At Sheffield the steel market shows greater con- 
fidence, and generally business is expanding. The 
demand for acid billets, which has been very poor 
so far this year, is reviving to some extent, 
although it has a long way to go to make up what 
has been lost in the last six months. Soft basic 
billets are by far the best feature, although a con- 
siderable amount of activity prevails in other classes 
of basic. Wire rods are a good market. Makers 
of ordinary steels are doing well as the result of 
their prices now being practically level with those 
for imported material, and onal for certain 
special steels there is moderately good business, 
there is less activity than might be expected. If 
the railway companies should expand their orders, 
however, the high-grade steel section would speedily 
improve. Several more open-hearth furnaces are 
being put into operation in this district. In the 
tinplate market, works quotations for coke quality 
are 18s. to 18s. 3d. basis for approved specifications, 


net cash, f.o.b. Welsh ports. 
Scrap. 
In the Tees-side area there is a pronounced 


scarcity of all classes of foundry scrap material, 
and works managers are scouring the district for 
supplies to meet their pressing requirements. Heavy 
cast iron keeps fairly steady, ordinary qualities 
being obtainable at 62s. 6d., but machinery quality 
is slightly firmer, and 66s. has been paid. In the 
Midlands, the improvements reported recently in 
the cast-iron scrap market have been maintained, 
67s. 6d. to 70s. delivered having been offered by 
the local foundries for heavy machinery scrap in 
cupola sizes, and 55s. delivered for light cast-iron 
scrap. Blast-furnace material is also firm. In 
Scotland, the cast-iron scrap market is firm, and 
machinery quality is quoted at 70s., i.e., for mate- 
rial suitable for foundries, while heavy ordinary cast 
iron to the same specification is at 65s. Old cast-iron 
railway chairs are at 67s. 6d., and for light cast-iron 
scrap, which is rather scarce, 62s. 6d. to 63s. 6d. 
is quoted. Firebars are quoted at 60s. Iron scrap 
is now being released, and prices remain at around 
70s., and rough and small at 65s. The above prices 
are all per ton delivered f.o.t. consumers’ works. 


Metals. 


Copper.—Although lacking to some degree the 
extreme activity of the past few weeks, the position 
in the market for warrant copper remains remark- 
ably firm, with current values but little affected so 
far by the advance in rates for refined metal. 
American advices report that the market in the 
United States has been in a very excited condition. 
and it was the great demand from consumers in that 
country which provided the main impulse to the 
recent rapid advances in values in this country. 
As a result, consumers in this country or on the 
Continent who are in need of metal must buy at the 
advanced prices resulting from the state of intense 
activity now ruling in the United States. 

Closing quotations are :— 


Cash.—Thursday, £82 10s. to £82 i2s. 6d.; Fri- 
day, £82 5s. to £82 6s. 3d.; Monday, £82 to 
£82 2s. 6d.; Tuesday. £81 16s. 3d. to £81 17s. 6d.; 
Wednesday, £85 to £85 5s. 

Three Monihs.—Thursday, £83 17s. 6d. to £84; 
Friday, £83 12s. 6d. to £83 13s. 9d.: Monday, 
£83 6s. 3d. to £83 8s. 9d.; Tnesday, £83 2s. 6d. 
to £83 3s. 9d.; Wednesday, £86 7s. 6d. to £86 10s. 


Tin.—The tendency of tin values to rather lower 
levels continues, though without, so far, any ap- 
proach to panic conditions, markets on the whole 
presenting few features indicating violent changes 
in quotations from day to day. The demand from 
consumers is very quiet, and business generally is 
only limited, so that any encouragement offered to 
fresh outside buying interest is very small indeed. 
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Hence any tendency for a rise in values has n tt 
been carried very far and at the best has only be: n 
short-lived. 

Official closing prices :— 

Cash.—Thursday, £218 12s. 6d. to £218 15s. 
day, £220 to £220 5s.; Monday, £220 is. to 
£220 7s. 6d.: Tuesday, £218 5s. to £218 10s,; 
Wednesday, £219 2s. 6d. to £219 7s. 6d. 

Three Months.—Yhursday, £220 10s. to £220 Lis. ; 
Friday. £220 10s. to £221; Monday, £221 2s. 6d. 
to £221 5s.; Tuesday, £219 te £219 5s. ; Wednesday, 
£219 7s. 6d. to £219 12s. 6d. 

Spelter.—The uncertainty with regard to the pro- 
posed restriction of output of spelter is having a dis- 
turbing effect on the market, which, generally 
speaking. is dull and uninteresting. With regard 
to the future, fears are expressed that with the 
advent of milder weather the large stocks which 
have been held up on the Continent will be released 
and will have a depressing effect on the market. 

Daily quotations are :— 

Ordinary.--Yhursday, £26 2s. 6d. ; 
£26 2s. 6d.: Monday, £26 3s. 9d.; 
£26 7s. 6d.; Wednesday, £26 12s. 6d. 

Lead.—Under the influence of strong advices from 
America, the market for foreign pig has been very 
firm during the current week. Demand from con- 
sumers has been good, and surplus stocks are so 
restricted as to be of no importance. Values, unde: 
the influence of heavy speculative buying, have ad- 
vanced somewhat excessively, but it would appear 
that the advance was fully justified. 

Prices have been :— 

Soft Foreign Prompt.-—Yhursday, £23 18s. 9d.: 
Friday, £23 12s. 6d.; Monday, £23 lls. 3d.; Tues- 
day, £23 5s.; Wednesday, £23 10s. 


; Fri- 


Friday, 
Tuesday, 


a 

:Students’ C 

Jtudcen orner: 
ss Q.—Is core sand graded in the same manner as % 
mould facings ? 


A.—Sand for green sand cores should be s! 
"sraded in the same manner as mould? 
gi facing sand. Brysand cores, to a great 
s® extent, should be made on the same “~_ a 
” A better core, whether large or small, Sis 

made when the sand has been milled with a 
an abundance of opening material such as 
manure and fine sawdust, etc., ground well 
in and mixed together, ‘which will make gs 
s! the sand quite open and porous, and more 2! 
easily cleaned from the castings when 
being dressed. 


Suggested Facing Sand Mixtures. 
No. 1.—Green-sand facing light work : 
New, medium or weak sand 4 shovels. 
Black floor sand .. 


Fine coal-dust 1 
Moisture 5 per ‘cent. 


The mixture put through a rotor machine. 
No. 


2.—Green-sand facing for medium 


work : 
New, medium sand 6 shovels. 
Black floor sand .. 


Moisture 5 per cent. 
Milled for 5 minutes. 

No. 3.—Medium Work, Dry Sand : 
New sand, medium a 4 shovels. 
Black floor sand 
Dried manure 2 

Moisture 7 per cent. 


Milled for 5 minutes in roller mill. 
No. 4.—Strong Facing Sand, Heavy Work 


Dry Sand : 
New sand, medium and 

strong ee 6 shovels. 
Black floor sand 
Dried manure 2 


Moisture 8 per cent. 
Milled from 5 to 10 minutes. 
Note.—A/l black floor sand should he clean, and 


riddled before mixing. All facing sands, when being 
mixed, should pass through an half-inch mesh riddle. 
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The SHOTTS IRON COMPANY, Ltd. 


1, Castle St., Edinburgh. 4 


Veg Telephone: 25232Edin.Cent. Telegrams: “Shotts Edinburgh 


hh 


Branch Office— 


141, West George St., Glasgow 


rom Approximate Analyses of SHOTTS PIG IRON 
yen ’ FOUNDRY, FORGE AND CYLINDER QUALITIES. 
so Graphitic Combined 
_ Iron. Carbon. Corben. Silicon. Sulphur. Phos. Mang. 
pear 3.55 3.25 02 50 1.20 
No. 3 Soft ... ats oo. ae 3.45 30 2.80 -02 50 1.15 
No. 3 Medium... 3.35 37 2.40 -50 1.10 
9d. : No. 3 Hard... = a, 3.20 45 2.10 -04 50 1.00 
ues- No. 4 Soft ... Sar 3.15 45 1.70 06 50 5 
No. 4Hard... we --» 93.74 2.85 -63 1.35 -08 50 85 
Cylinder Iron ag ... 93.84 2.65 -67 1.50 .09 40 85 
High Duty ... 2.90 68 1.60 07 1.45 
Low Phosphorus --- 3.30 45 2.50 03 85 
Mottled ... 94.25 2.00 1.50 90 50 70 
White 94.75 “60 2.80 50 25 50 -60 
r Oummeitiiiis other than the above regularly made to Customer's requirements. 
s In addition to PIG IRON, we are producers of the following :— 
a Blast Furnace Pitch, Creosote, and Sulphate of Ammonia. Coal for Steam, Gas, and Household purposes. 
as Limestone for foundry use. Lime for Building, Agricultural purposes, &c. 
a ‘* Shotts *’ Brick for Building purposes. Slag for Ballasting and Road Making broken to 
sizes to suit purchasers. 
1d 
at 
1S. 
is 
th 
THE POWELL DUFFRYN 
ke 
re 


STEAM COAL CO., LTD. 
CARDIFF. 


POWELL DUFFRYN “MS.” 
FOUNDRY COKE. 


POWELL DUFFRYN ORDINARY 
FOUNDRY COKE. 


GREAT WESTERN FOUNDRY 
COKE. 


1e. 


im 


COKE NUTS COKE PEAS y 


FOUNDRY FURNACE COKE 


ANNUAL CONTROLLED OUTPUT 350,000 TONS. 


rk 


Sole Vendors: 


STEPHENSON CLARKE & ASSOCIATED COMPANIES, Ltd. 
54, BUTE STREET, CARDIFF. 


= 
=> 
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COPPER. 


Standard cash 
Three months 
Electrolytic 
Tough 
Best selected 
Sheets 
India 
Wire bars 
Do. March 
Do. April 
Ingot bars .. 
H.C. wire rods 
Off. av. cash, February 
Do. 3 mths., 
Do., Stthmnt., 


Do., B.S., February 


Aver. spot price, copper, Feb. 78 
Do. wire bars, February 


Solid drawn tubes 
Brazed tubes 


Wire 

BRASS. 
Solid drawn tubes . . 
Brazed tubes 
Rods, drawn 


Rods, extd. or rild. 

Sheets to 10 w. g- 

Wire 

Rolled metal me 

Yellow metal rods. . 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets 


TIN. 


Standard cash 

Three months 

English 

Bars. . 

Straits 

Australian .. 

Eastern 

Banca 

Off. av. cash, Fe bruary 


Do., 3 mths., February 
Do., Sttlmt., February. 


February .. 
February 
Do., Electro, February . . 


© 
wc 


xa 


aco co 


= 
~ 


x 
SW Cr Or 


84 


te 


te 


Aver. spot, February 223 
SPELTER. 
Ordinary 26 12 
Remelted 25 0 
Hard F 20 5 
Electro 99. 9 28 15 
English 27 0 
India 22 
Zine dust ee (Nom. = 10 
Zine ashes . ° 5 
Off. aver., February 26 5 
Aver., spot, February 26 4 
LEAD. 

Soft foreign ppt. 23 10 
English 25 0 
Off. average, February 23 2 
Average spot,February 23 2 


ZINC SHEETS, &c. 


Zinc sheets, English 34 0 

Do. V.M. ex whf. 33 7 
Rods ° . 44 0 
Boiler plates 32 0 
Battery plates 32 15 

ANTIMONY. 
Special brands, me 54 10 
Chinese 37 15 
Crude 33 10 
QUICKSILVER. 

Quicksilver 22 3 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro-silicon— 


717 
12 0 
19 10 
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WEEKLY PRICE CURRENT. 


erro-vanadium— 
35/50% 


. Ib. Va. 
Ferro- moly bdenum— 


70/75% c. free . -3/7 lb. Mo. 
Ferro-titanium— 

23/25% carbonless ; Lid. Ib. 
Ferro-phosphorus, 20/25% .. £16 10 0 
Ferro- tungsten— 

80/85%, c. fr. ‘ 1/9 lb. 
Tungsten metal powder— 

98/99% 1/11 Ib. 
Ferro-chrome— 

2/4% car. .. £30 2 6 

4/6% car. .. £20015 0 

6/8% car. .. £20 0 0 

8/10% car. £20 0 O 
Ferro-chrome— 

Max. 2% car. £3210 

Max. 1% car. a .. £33 . 0 

Max. 0-70% car. .. £90 0 

70%, carbonless 1/- Yb. 


Nickel—99%, cubes or pellets £175 0 0 
Ferro-cobalt .. 9/3 lb. 


Aluminium 98 /99% . £95 0 0 

Metallic chromium— 

96 /98%, 2/6 Ib. 

Ferro-manganese (net)— 

76/80% loose £1315 0 
76/80% packed . £1415 0 
76/80%, export . £1410 0 
Metallic manganese— 
94 /96%, carbonless 1/6 lb. 
Per ton unless otherwise stated. 
HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 0 
Finshed bars, 18% tungsten £0 2 9 
Per lb. net, d/d buyers’ works. 
Extras— 
Rounds and , 3 in. 
and over 4d. |b. 
Rounds and squares, under 
4 in. to fin. 3d. Ib. 
Do., under } in. to in... 1 /-Ib. 
Flats, sin. fin. to under 
lin. x jin... 3d. Ib. 
Do., under in. < } in. 1/- lb. 
Bevels of approved sizes 
and sections 6d. Ib. 
Bars cut to length, 10%extra 
SCRAP. 

Heavy steel 315 0 
Bundled steel 

shrngs. .. 3 6 6 to 312 6 
Mixed iron and 

steel ee 3 6 6to3 8 0 
Heavy cast iron 
Good machinery for 

foundries. . 3 2 6to3 5 O 

Cleveland— 

Heavy steel 3 


Steel turnings 

Cast iron borings .. 

Heavy forge 

W.I. piling scrap .. ae 
Cast-iron scrap 3 2 6 to 


coocef 


Lancashire— 
Cast-iron scrap 215 Oto 310 O 
Hvy. wrought S12 6 
Steel turnings 210 Oto 2 12 
Scotland— 
Heavy steel 12 


Cast-iron borings 
Wrought-iron piling 
Heavy machinery 


London—Merchants’ buying prices 


delivered yard. 
Copper(clean) .. -- 64 0 0 
Brass 41 0 
Lead (less usual draft -- 2000 0 
Tea lead .. -- 7 0 @ 
Zine 17 0 0 
New aluminium cuttings .. 67 0 0 
Braziery copper .. « 8 
Gunmetal .. +e -- 56 0 0 
Hollow pewter... -- 160 0 0 
Shaped black pewter -- 10 0 0 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 


Foundry No. 1 69/6 
Foundry No. 3 67/- 
Foundry No. 4 66/- 
Forge No. 4 65/6 
Hematite No.1 .. 74/- 
Hematite M/Nos. .. 73/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 81/- 
” d/d Birm. 88 /- 
Midlands— 
Stafis.common* .. 73/6 
» No. 4 forge 60/- 
» No.3fdry .. 66/6 
Shrops. basic = 
» Cold blast, ord.* .. 
», roll iron* 
*d/d Birmingham. 
Northants forge 53/- 
»  fdry. No.3 59/- 
Derbyshire forge 59/- 
fdry. No. 3 to 62/6 
basic 65/- 
Scotland— 
Foundry No. | 5/- 
3 72/6 
Hem. M/Nos. 76/- 
Sheffield (d/d district)— 
Derby forge 64/- 
»  fdry. No. 3 66/- 
Lines. forge 63/6 
»  fdry. No. 3 67/6 
E.C. hematite 82/6 
W.C. hematite 33/6 
Lincs. (at furnaces)— 
Forge No. 4 > 59/- 
Foundry No. 3 63/- 
Basic ‘ 62/- 
Lancashire (d/d eq. Man. - 
fdry. No. 3 we 


Northants foundry No. 3. 
Dalzell,No. 100/- to 102/6 


Summerlee, No. 88/- to 90/- 
Glengarnock, No. 3 88/- to 90/- 
Gartsherrie, No. 3 88/- to 90/- 
Monkland, No. 3 88/- to 90/- 
Shotts, No. 3 88/- to 90/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron ; delivered 
consumers’ station for steel. 


Iron— £ad 
Bars (cr.) nom. .. - 10 5 0 
Nut and bolt iron . 
Hoops 1110 0 
Marked bars (Staffs. ) f.0. t 12 0 0 
Gas strip .. 1110 
Bolts and nuts, } in. 4ir in. 15 5 0 

Steel— £024 
Ship plates 8 7 6to 812 6 
Boiler plts. 1010 0 
Chequer pits. -- 1012 6 
Angles 717 6 
Tees 817 6 
Joists 73 
Rounds and squares, 3 in. 

to 5} in 817 6 
Rounds under 3 in. to } in. 
(Untested) 715 0 
and upwards 
Flats, over5in.wideandup 8 7 6 
Flats, 5 in. to 14 in. 717 6 
Rails, heavy 810 0 
Fish plates 1210 0 
Hoops (Staffs.) .. -- 1010 0 
Black sheets, 24g.10 0 Otol010 0 
Galv.cor.shts.,24g.13 10 0 tol3 15 0 
Galv. fencing wire 8g. re 12 = 0 
Billets, soft 6 6 to7 0 
Billets hard 7 7 6 to 8 0 0 
Sheet bars 6 0 Oto6 2 6 
Tin bars 6 0 Oto6 2 6 
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PHOSPHOR BRONZE. 
Per Ib, basis. 
Strip 1/4} 
Sheet to 10 weg. 
1/43 
1/10 
Castings .. ee 1/3 
Delivery 3 cwt. free. 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Cuirrorp & Son, 
NICKEL SILVER, &c. 
per lb. 
Ingots for raising - 10d. to 1/4 
Rolled— 
To Qin. wide 
To 12 in. wide 
To 15 in. wide 
To 18 in. wide ; 
To 21 in. wide . 1/5} to 1/11} 
To 25 in. wide 1/6 to 2/- 
Ingots for spoons and forks 10d. to 1/64 
Ingots rolled to spoon size 1/1 to 1/94 


Wire round— 
1/7} to 2/24 
gauge. 


. 1/4 to 1/10 

.. 1/4} to 1/10} 
. 1/4} to 1/10} 
1/5 to l/l 


3/0 to 10 G. 
with extras according to g 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2X foundry, Phila. .. 21.26 
No. 2 foundry, Valley 18.00 
No. 2 foundry, Birm. .. -- 16.50 
Bessemer .. -- 20.79 
Malleable . 20.01 
Grey forge 19.26 
Ferro-mang. 80% d) ‘d 105.00 

43.00 


Bess billets 

O.-h. billets a 
O.-h. sheet bars .. 
Wire rods 


O.-h. rails, h’y at mill 


Iron bars, Phila. .. 

Steel bars 

Tank plates 

Beams, etc. 

Skelp, grooved steel 
Skelp, sheared steel 

Steel hoops 

Sheets, black, No. 2 

Sheets, galv., No. 
Sheets, blue an’I’d, 9 and 10 
Wire nails. . 

Plain wire. 

Barbed wire, galv. 
Tinplates, 100 lb. box 


COKE (at ovens). 
Welsh foundry .. a 25/- to 30/- 
»» furnace .. 19/- to 23/- 
Durham and North. 
» foundry 20/- 
» furnace -- 16/6 
furnace 
TINPLATES. 
f.o.b. Bristol Channel ports. 
LC. Cokes .. 20x 14 box 
183x114 ,, 
 * 
Sx. 
183x14 ,, 
Terneplates.. 28x 20 
box basis f.o.b. 


SWEDISH —— IRON & STEEL. 

Pig-iron + 0 Oto £710 0 

Bars, hammered, 
basis 


we 


£17 10 Oto£l8 10 0 
Bars and nail- 

rods, rolled, 

basis -- £15 15 
Blooms £10 0 
Keg steel £32 0 
Faggot steel £20 0 
Bars and rods, 

dead soft, steel £10 0 


0 to £16 15 
Otof£l2 0 
0 to £33 0 
0 to £24 0 
0 
burg 


oc 


0 to £14 


All per English ton, f.o.b. Gothen 


et 3 
Gas 
Water 
Steam 
a. 
oe O 
6 
0 
0 
0 Mar. 
0 
0 
0 
0 ” 
0 = 
0 
10} 
105 
6 
44 1896 
1897 
1898 
10} 1899 
1 
153d. 1903 
11jd. 1904 
1905 
1906 
1907 
1908 
1911 
1912 
1915 
1916 
> 
1921 
1922 
1923 
1924 
rr 6 1925 
6 1926 
1927 
0 1928 
0 
0 
0 
84 
11} 
9 
8} oe 
‘ : 
0 a 
0 
0 
0 
0 
0 
11} 
11} 
0 
Pi 0 
104 
6j 
0 
6 
0 
0 
0 
0 
9 


XUM 
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17 
TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Up to and incl. 6 in. $s.d 

F Mar. 7 91 0 change Mar. 7 .. 21910 Odec. 30/- Mar. 7 .. 26 2 6dec. 1/3 

ra 8 8 220 Oine. 10/- 8 26 2 6 No change 

Water .. 632 % 45 99) 5 

Steam 60% 40% ” » 220 15 0 ,, 15, » Il 26 3 1/3 

oe Ww I 10° » 91 0 0 218 15 dee. 40/- 7 3/9 

93 10 0 ine. 50/ 219 ine. 5/- 26 12 6 ing 5/- 
ILY 
Standard Copper (cash). Standard Tin (cash). Zine Sheets (English). Lead (English). 

Mar 7 82 10 0 No change Mar. 7 218 12 6 dec. 12/6 Mar. 7 34 0 0 No change Mar 2 ‘em 25 5 0 No change 
8 82 5 dec. 5/- 8 .. 220 0 Oinc. 27/6 8 6080 25 0 0 Dec. 5/- 
85 0 ine. 63/9 13 219 2 6 ine. 17/6 13 25 O O ine. 5/- 

7 : AVERAGE MONTHLY PRICES OF IRON HOOPS. 
Jan Feb March April May June July Aug. | Sept | Oct. Nov Dee an A 
age. 
£s. d. Ss. £a. d. £s. d fa & £s d. | £s. | 4. & £s. «a. £s. d. 

1896 6 2 6 6 2 6 6 2 6 6 2 6 6 2 6 6 2 6 6 2 6 6 2 6 6 2 6 6 2 6 6 5 0 610 0 6 3 0 

1897 610 0 610 0 | 610 0 610 0 610 0 610 0 610 0 610 0 | 610 0 610 0 610 0 610 0 610 8 

1898 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 615 0 615 0 700 611 6 

1899 7 00 7 00 700 700 712 6 1012 6 812 6 812 6 812 6 9 2 6 976 917 6 8 29 

1900 917 6 10 7 6 10 7 6 10 7 O 10 12 6 712 6 | 1012 6 1012 6 10 12 6 917 6 926 926; 10 3 8 

1901 9 2 6 8 2 6 8 2 6 712 6 712 6 712 6| 726 764i Fes 726 726 72 6 711 2 

1902 -| 72 6 726 7 2 6 73 782 726 7 2 6 72 6 726 73 86 | 726 

1903 7236 72 6 726 726 73 6 726 726 726 7 7 2 6 7 2 6 72 0 

1904 726 7 7 2 6 73 7 2 6 73 6 7 6 1 7 ¢ 7 2 6 ¢ 

1905 617 6 700 700 706 700 700 726/726) 726| 7768 700 77 6 7 2 03 

1906 710 0 717 6 715 0 715 0 | 715 0 715 O } 715 0 | 715 0 715 0 715 0 715 0 8 7 6 715 i 

1907 8 7 6 8 7 6 8 7 6 8 7 0 8 7 6 SF © | 810 0 810 0 | 810 0 | 8 5 0 8 5 0 8 0 0 S ¥ i 

1908 8 0 0 710 0 710 0 710 6 710 0 710 0 | 710 0 700/|%700 700 700 7 @¢ 8 768 

1909 700 7 @ 9 7 00 7 0 0 700 700 | 70 0 700) 700; 700 700 ak. 700 

1911 75 0 7690 & 7 5 0 7650 | 765 0 750 710 710 7 6 24 

1912 712 6 713 6 726 715 0 715 0 8 2 6 8 26 | 8 26 812 6 | 812 6 j 812 6 815 0 8 2 3 

1913 817 6 817 6 817 6 817 0 817 6 817 6 817 6 | 8 7 6 8 7 6 S F.8 | 8 7 6 7m ¢ i 812 6 } 

1914 717 6 717 6 717 6 713 9 7123 6 712 6 } 712 6 | 926 926 926 92 6 926i} 8 6 43 

1915 93 6 918 1 10 7 6 10 16 6 1017 6 326; 13 38 6 13 2 6 13 7 6 142 6 15 2 6 1518 6 1210 1 

1916 17 2 6 17 6 3 17 7 6 17 7 6 17 7 6 

1917 17 2 6 17 2 6 a ae 17 2 6 17 2 6 17 2 6 17 2 6 ny fs 17 26 17 2 6 as Ss 6 17 3 6 17 3 6 

1918 am 17 2 6 17 26); 17 2 6 17 2 6 ws 6 17 2 6 7 3 6 2 

1919 17 2 6 17 2 6 17 2 6 1726; 263 |] %@ 6 3 |; 24 6 3 25 9 O 2676] 67 6 | 26 7 6 2617 4 2214 9 

1920 28 0 O | 2: a 33 15 0 35 5 0 | 35 1510 38 17 6 38 17 6 | 38 17 3817 6 | 3817 6 | 3617 6 3617 6 35 14 9 

1921 29 1 3 23 5 O 2112 6 200 00); 20 0 0 20 0 O | 17750] 600] 440 1315 0 | 1310 0 1218 0 17 510 

1922 1665 1513 9 140 0 14 0 0 1400 14 0 0 we | 140 0 1400 400 1400 13 4 61 

1923 140 0 156 0 0 15 0 OU 15 00] 15 6 O 15 0 0 | 6BoOoO0};] BO0);| 6 60 15 0 0 1416 0 1415 0 1418 3} 

1924 1415 0 1415 O 1415 0 1415 0 1415 0 1413 9 1410 0 £1410 0 | 1410 06 |} 1410 0 1410 O 1410 0 1412 4; 

1925 1410 0 1410 0 1410 0 1410 0 | 1410 0 | 1410 0 1410 O |; 1410 0 ' 1410 0 | 1410 0 1410 0 1410 0 |, 1410 0 

1926 1410 O 1410 0 1410 0 1410 0 1410 0 } 1410 0 | 1410 0 , 1410 0 , 1410 0 | 1410 0 1410 0 1410 0 1410 0 

1927 1410 O 1410 0 1410 0 | 1410 0 |! 1410 0 | 1410 0 1410 0 ; 1410 0 | 1410 6 1410 0 1210 O 1210 O 143 4 

1928 1210 0 12 7 6 2 0 0 113 6 1115 0 | 1112 6 | 1110 0 | 1110 0 1110 0 | 1110 0 1110 O 1110 0 11 14 101° 


JACKS 


- WINCHESTER HOUSE, OLD BROAD 


18, 


SCOTCH, MIDDLESBRO’, 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM JACKS COMPANY, 


19, ST. VINCENT PLACE, 
GLASGOW. 


COMPANY, 


ST., LONDON, E.C.2. 


MIDDLESBROUGH. 


BENNETTS HILL, BIRMINGHAM. 


HEMATITE, BASIC, SPECIALS, &c. 


ZETLAND ROAD, 


1/43 | 
1/43 | 
‘10 
1/34 
10} 
10} 
ll | 
AL} 
1/64 
1/94 
2/24 
: 
co 
: = mang | 
5/6 
co 
rH 
j 
/6 
[3 
ss 
FEL. 
0 0 
0 0 
5 0 | 
0 0 
0 0 
0 0 
0 0 
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SMALL ADVERTISEMENTS. 
Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 


Minimum charge for one insertion 3 -. 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 
ANTED, HEAD FOREMAN MOULDER 


for large English Stove. Grate. and 
General Light Castings Foundry; must have 
thorough practical and technical knowledge. 
with progressive ideas.—Write in the first tn- 
stance, stating experience and salary required, 
to Box 160, Offices of THe Founpry TRrape 
JournnaL, 49. Wellington Street. Strand. 
London, W.C.2. 


EPRESENTATIVES wanted in many dis- 

tricts to handle on good commission basis 
very essential lines for Foundries and Engi- 
neering Works, etc.—-Write Box 146, Offices of 
THe Founpry Trape Journar, 49, Wellington 
Street, Strand, London, W.C.2. 


SALE BY PRIVATE TREATY. 


TRAFFORD PARK, MANCHESTER. 
For Sale by Private Treaty at a bargain price, 
MODERN FOUNDRY--ERECTED 1921. 
with Railway Sidings into Works. Excellent 
Warehouse and Packing Room and fine Suite 
of Offices. Area of land 7,173 sq. yds., of 
which 2,850 are covered by a one-storey erec- 
tion on same level. Easily adaptable for other 

trades. 
To treat: F. S. Arrey, Entwistte & Company, 
10, Norfolk Street, Manchester. 


PROPERTY. 
11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & 8S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers or 


Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


RASS FOUNDRY FOR SALE.—Fully 
equipped ; held on long lease; South-West 
district.—Apply Rex, 97, The Grove, Wands- 
worth, S.W.18 


PATENT 


MPuE proprietor of British Patent No. 237785 

dated November 27, 1924, relating to 
** Method for the Production of Wrought Iron. 
Seamless Annealing Pots,’’ is desirous of enter- 
ing into arrangements by way of a licence or 
otherwise on reasonable terms for the purpose 
of exploiting the above Patent and ensuring 
its practical working in Great Britain. All 
inquiries to be addressed to F. Heron Rocers. 
Bridge House, 181, Queen Victoria Street. 
London, E.C.4. 


MACHINERY. 


WANTED, 30-cwt. Plain Jolt Moulding 

Machine.—Offers, with particulars, to Box 
150, Offices of Toe Founpry Trape Journat, 
49, Wellington Street, Strand, London, W.C.2. 


MACHINERY —Continued. 


CUPOLAS. 

One—6-TON capacity, about 40 ft. high. 6 ft. 
dia., complete. 

One—4-TON capacity, 38 ft. high, 5 ft. dia., 
complete. 

For further particulars, etc., write Box 156. 
Offices of THE Founpry Trape Journar, 49, 
Wellington Street, Strand, London, W.C.2. 


GQ AND MIXERS.—New and second-hand. 

Ask us to quote.—W. Breatey & Com- 
pany, Limivep, Prospect Works, Hawksley 
Avenue, Sheffield. 


CRANE GANTRY. 

Steel Built. For heavy-type Cranes. Com- 
plete with Stanchions. 

For further particulars, etc., Write Box 144, 
Offices of THe Founpry Trape JourRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 

-FT. dia. Whiting pattern Cupola, by W. 

Jackman; been little used; complete; as 
new; £60.—-A. HamMonp, 14, Australia Road, 
Slough. 

FOUNDRY LADLES. 
One—15-ton GEARED. 
One—l5-ton BOTTOM-POURING, 
One—10-ton GEARED. 
One—6-ton GEARED and 

POURING, 

One—5-ton GEARED. 

All by well-known makers and for sale cheap. 

-Write, Box 154, Offices of THE Founpry 
TrapeE Journar, 49, Wellington Street, 
Strand, London, W.C.2. 


BOTTOM- 


LOEWE 10 in. x 9 ft. 10 in. Plain Cylindrical 
Grinding Machine. 

LANDIS i2 in. x 42 in. Plain Cylindrical 
Grinding Machine. Nearly new. 

DIAMOND Surface Grinding Machine, with 
Chuck 2 ft. 8 in. x 10 in. 

OESTERLEIN No. 3 Universal and Tool 
Grinder, with magnetic chuck 13 in. x 53 in., 
swing 9 in. x 24 in. between centres. 

Six 4-wheel 6-in. LOCOMOTIVES (Kerr 
Stuart), two 1922 make, one 1918 make, and 
three 1915 make; 2-ft. gauge; 140 lbs. w.p. 

5-ton GRAFTON ” LOCO. STEAM 
CRANE, 25-ft. steel jib; all motions; 80 Ibs. 


w.p. 

Two BABCOCK & WILCOX WATER-TUBE 
BOILERS of the W.I1.F. type, with steam drum 
about 16 ft. 6 in. long overall x 3 ft. diam., 
heating surface about 940 sq. ft., re-insurable 
at a working steam pressure of 160 lbs. per 
sq. in. 

SEVERAL UNUSED SECTIONAL STEEL 
CISTERNS, each about 8 ft. long x 8 ft. wide 
x 4 ft. deep; plates 4 in. and -& in. thick, 
capacity 16,000 galls. 

(ASK FOR ALBION MACHINERY 

CATALOGUE.) 


THOS-. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


UPOLA FRICTION HOISTS.—Two belt- 
driven Friction Hoists, 20-cwt. and 30-cwt. 

capacity respectively. For Sale cheap.—Write. 
Box 136, Offices of Tae Founpry Trape Jovr- 
= 49, Wellington Street, Strand, London, 
V.C.2. 


AGENCY. 


LONDON FIRM with good connection in all 

parts of the country desires to represent 
reputable firm of Steel and Grey Iron Foun- 
ders; latter for small repetition work.—Box 
158, Offices of THe Founpry Trave Jovrnat, 
49. Wellington Street. Strand, London, W.C.2. 


PUBLICATION. 


ANTED, 3-ton (or thereabouts) ELEC- 

TRIC STEEL MELTING FURNACE, 
complete with Transformers and Automatic 
Control Gear.—Write, Box 148, Offices of THE 
Founpry Trape Jovurnat, 49, Wellington 
Street, Strand, London, W.C.2. 


| 


RYLAND'S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, 
Hardware and Allied Trades. 1928 edition. 


Price 42s. net, bound in cloth. Published by 
InpDustRiAL Newspapers, Lrp., 49, Wellington 
Street,Strand, London, W.C.2. 


MISCELLANEOUS. 


A NONYMOUS.—THOMAS E. GRAY & 
COMPANY, LIMITED, acknowledge re- 
ceipt of advertising matter but regret it is too 
crude to be of use to them. Will the sender 
try again, as he shows improvement ? 


RAD-WATER PIPES. — Proprietors of 

Patent No. 4374 relating to improvements 
in ears for rain-water pipes are prepared to 
enter into arrangements with manufacturers to 
make same.—Box 152, Offices of THe Founpry 
Trave Journat, 49, Wellington Street, Strand, 
London, W.C.2. 


ANISTER, best quality, for cupolas, also 
for Steel Works.—Astsury Simica Com- 
pany, “‘ The Brooms,’’ Park Lane, Congleton. 


CBABCOAL.— Powdered, granulated, lump, 
blacking ; inquiries invited.—J. BucHaNaNn 
& Company, Ashfield Road, Altrincham, 


Cheshire. 
50 TWILL POCKETS, 14 x 21 in., at 24d. 
each; 1,000 Twill Pockets, 16 x 26 in., 
at 23d. each; others suitable for Foundry trades. 
—Bipper Mitts, Canning Town, E.16 


LUORSPAR.—The ideal Flux for all 
Foundry and Furnace work; supplied in 
crude lump, washed gravel or finely ground. 
Samples and prices from 
A. BECK, 
MINEOWNER, MATLOCK. 


ATTERNS.—Inquiries solicited; quotations 
by return; shop equipped with modern 
machinery ; quick & Com- 
PANY, Midland Pattern Works, Spring Gardens, 
Worcester. *Phone 264. 


HAkP WOOD MALLETS, with or without 


Rings, is one of our specialities. 
WM. OLSEN, LTD., 
COGAN STREET. 
HULL. 


ATTERNS OF ALL DESCRIPTIONS. 
LARGEST WQRKS IN THE MID- 
LANDS. QUOTATIONS BY RETURN. 
G. PERRY & SONS, 
HIGHCROSS STREET. LEICESTER. 
RASSFOUNDRY RESIDUES. — Ashes, 
Skimmings, Grindings, Dust, bought for 
best prices; collected by lorry radius 30 miles 
London, or ex rail beyond.—Communications, 
Krnerx, 199-201, Warwick Road, London, W.14. 
*Phone : Western 0273. 


3 00 HEAVY TWILL BAGS, 20 in. x 

» 28 in., 34d. each; 1,500 smaller 
ditto, 14 in. x 21 in., 2}d. each; carriage paid. 
Brpper Srreet Mitts, Canning Town, London, 
E.16. 


"Phone: 287 SLOUGH 


MOULDING MACHINES 


ONE 18” x 18” Tabor Split pattern ... £70 

Two 40” x 30” Tabor Shockless rollover £160 each 
12” Shockless plain jolter, 72” x 60” table £140 
Two Bonvillian machines (24” dia. boxes) £120 
Four No. 0 Britannia jolters .. 
One 24” x 48” Tabor Shockless rollover £140 
One 18” x 36” Tabor Shockless rollover £110 
Twelve Adaptable Moulding Machines £16 each 


ALL ABOVE IN PERFECT ORDER 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY 
Foundry Machinery 


Avex. HAMMOND, Merchant, 
14, AUSTRALIA ROAD, SLOUGH 
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